AMERICAN MACHINIST 





A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION 


VOLUME 23 


Published at 218 William St., New York, 
Every Thursday by the 


American Machinist Press. 


[INCORPORATED.] 
Joun A. Hitt, President and Treasurer. 
A. LEIGHTON DONNELL, Sec’y. 


Also published at 34 Norfolk St., Strand, London, W. C., 
Every Saturday. 


Frep J. Miter, Editor. 


FRANK RICHARDS, | 
F. A. HALSEY, Associate Editors. 
EpwAakpD P. BuFFer, j 


Representatives of Business Department. 
AnGus BALLARD, for New England. 
Joun McGuire, for Middle States. 
WILLIAM R. WALLIS, for the West. 


Correspondence on mecianical subjects solicited. 
Name and address must always be given—not nec- 
essarily for publication. 

Address all business communications to the A meri- 
can Machinist Press. Matter. for reading columns 
ed to the Editor. 
address 


addresses. 


may be addres 
Subscribers can have changed at will. 
old and new Date on wrapper 


end of month in which subscriplion expires. 


Give 
denoti 
Subscription Price : 
$3 per year in advance, postage paid, in North America. 

$4 per year in foreign countries, postage prepaid. 
No back numbers beyond current year. 


For sale by newsdealers, generally. 


AMERICAN MAcuinist Co., Ltd., 
34 Norfolk St., Strand, London, W. C. 
Fenwick Freres & Co., 
21 Rue Martel, Paris, 
Representatives for France, Belgium, Switzerland 


and Italy. 
V. LowEner, 


Copenhagen, 
Representative for Denmark, Norway and Sweden. 
Gustav DiecuMann & Soun, 
Neue Promenade 4, Berlin, 
Representatives for Germany, Austria and Holland 


Entered at New York P. O. as second-class mail matter. 


“ Macuinist,”’ N. Y. 
Lieber’s and A B C Codes 


Cable address, 





The Machinists’ Strike. 

The day after the appearance of our 
last week’s issue the machinists of Chicago 
and other places where strikes had been 
declared began to effect settlements of the 
trouble, and the general situation now 


seems to be that the struggle is virtually 
over. The settlement has been effected 


along the lines mentioned last week; i. ¢., 
the men h; gone to work and both sides 


have agreed 


to submit the questions at 
Issue to a joint board, composed of an 
equal number of officers and members of 
the National Metal Trades Association and 
of the Ma- 


chinists some 


International Association of 


The men expect to gain 


Points as a result of the arbitrament, and, 
on the other hand, both sides will gain if 
the danger of strikes is removed and a 
8eneral agreement reached that there shall 


be neither ctr both 


ike nor lockout until 
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sides have had time for full consideration, 
and have, by conference and otherwise, 
exhausted every peacable means of settle- 
ment. 

We expect important results from this 
agreement, and base our judgment upon 
the experience of two founders’ associa- 
tions on exactly similar lines. These as- 
sociations work to the satisfaction of both 
sides, and have done away with very much 
of the 
antagonism that formerly prevailed. There 
is no reason for doubting that the same 
result can be attained with the machinists. 
We both their 


attitude, and expect that the way will be 


bitterness, misunderstanding and 


congratulate sides upon 
cleared for a better understanding than 


ever before. 





Old Tools Superior to Modern Ones. 
It has frequently charged, 
many people in Great Britain and else- 


been and 
where seem really to believe, that the sole 
reason why advanced methods of manu- 
facture have not made more rapid progress 
in Great Britain is that the trades unions 
there have opposed the use of new and im 
proved We have 
pointed out the error of this assumption, 


machines. previously 
and we find confirmation of our position 
regarding the matter in an editorial article 
published in “The Engineer” for March 9, 
from which we quote below. There is no 


need to attempt to answer our contem 
porary’s argument further than to say that 
the correctness of any position whatever 
can be easily demonstrated by taking a 
supposititious case and making the suppo 
sititious circumstance to fit the argument 


The 


thing is that a prominent engineering jour- 


we are going to make significant 
nal should imagine itself to be called upon 
to publish such an argument, entirely ig 
noring the fact that tool builders are al- 
ways tool that 
least, they usually “take their own medi 


also users, and here, at 


cine” in large doses. The results ought to 
be familiar to our contemporary. For the 
amusement of our readers we abstract 


from the article as 
"it is 
the value of e 
peal to facts. 
at the position of machine tool 


follows: 
well from time to time to check 
xaggerated ideas by an ap- 
To-day we propose le oking 
and ma 
chine shop methods at the present time in 
this country 

“The user of the 
his generation than the 


machine tool, wiser in 
agitator, refuses to 
make sudden and radical changes in meth- 
To him 


He 


ods which have proved successful. 


machines are but a means to an end 
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does not purchase them because they make 
watches, or engines, or ships. For these 
things he does not care. He wants them 
to make money, and if he finds that a new 
machine can turn out more of it in an hour 
than an old machine, he tries the new. But 
it is labor lost explaining the beauties of 
its construction, the excellence of its work, 
and the rapidity of its output, if it cannot 
be shown that it makes more money than 
This 


is a point the amateur is apt to overlook. 


a tool his grandfathers found good, 
The delight he feels in seeing a tool in 
operation drives out of his mind the very 
practical considerations which occur to the 
manufacturer. Over and over again we 
have insisted that it is the opinion of the 
It is he, and he alone, 
the 


user that is wanted, 
able to 
charges and costs to which a tool is liable, 


who is compute numerous 


and is in a position to estimate its value a 
a money maker. With a view to explain 
ing to those who are not actual manufac 
turers the way in which the user regard 
his machine shop, we have drawn up a 


not wholly imaginary case involving a 
comparison of an old and new method of 
executing a certain piece of work. In ou: 
imaginary shop a certain part of an engin: 
is machined in two totally distinct way 

It is either machined on a single American 
lathe of well-known and approved design, 
or it is turned and bored on several sepa 

ate machines. By the former method it 
can be done more quickly and more accut 
ately than by the latter, but the machin 
not a 


neverthele a lo 


to the e 


represents gain 


tablishment, and if it were not 


for other reasons into which it is quite un 


necessary to enter, it would be displaced 


It will be interesting to look at the reason 


why it does not pay. For the sake of ar 


11 


gument, we will suppose that four opera 


tions have to be performed on this particu 


lar piece of worl The modern lathe ef 


fects them all at one chucking. Four 11 
dependent machine re used when the old 
method is followed What are the item 
to be balanced? In every shop with any 
pretentions to proper conduct, it is th 
practice to write off so much percentag 
per annum for money invested in machine 
and for wear and tear. We will supp: 
that in our i il ( t d 
charge amou 7 pe ent The ¢ 
t figure of no conseque ‘1 
our first 1t We | 
consider the 
tor t/ ‘} t ma 
and ( ] ' p 
debit ae ( dit c 
te ¢ | ( \ 
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We must, however, omit it for the present, 
as it involves issues which complicate the 
problem, and it does not affect our case, 
as the old method produces results quite 
accurate enough for the requirements. Let 
us take the items in order. The cost of 
the American lathe we will put at £700— 
not an exorbitant price for a large ma- 
chine; the value of each of the simple ma- 
chines would certainly not exceed, if it ap- 
proached, £40. The office charges for the 
‘original cost, for wear and tear and up- 
keep, would then be more than double for 
the American lathe than for the four oth- 
ers—an actual difference of some £40 a 
year on this one item. It must be observed 
that this, or, at any rate, the greater part 
of it, has to be paid whether the machine 
is at work or not, This question of idle- 
ness may be taken as the second point. 
It will be accepted, we think, as an axiom 
that four machines are likely to remain 
idle in the aggregate for shorter periods 
than a single machine, if four operators 
are employed. We have to remember that 
in one case we have a highly specialized, 
rather complicated tool; in the other, we 
have machines of the simplest description, 
worked possibly by boys, certainly by 
cheap labor. If through illness, or for any 
other cause, the workman who has learned 
the complex machine is absent for a long 
or short period, the tool has to remain 
idle. If one of the operators of the small 
machines is away he can be readily re- 
placed, but even if he is not, the charges 
on so simple a machine are slight in com- 
parison to those on the big machine. In 
any case the three other machines, or 
three-quarters of the aggregate of four 
machines, are unaffected, or only affected 
to a slight extent. It is unnecessary to lay 
stress upon a point which must be ob- 
vious; it is sufficient for our purpose to 
call attention to it. As regards the cost of 
labor, it is the practice in many establish- 
ments to employ boys to attend to simple 
tools, and keep them at work year in and 
year out on exactly the same set of opera- 
tions until they become exceedingly skill- 
ful. We will presume that that is done in 
our case, and that each boy actually 
draws—he is probably paid by the piece— 
6 to 8 shillings a week. The American 
lathe is too large and heavy for a boy to 
operate, and it requires greater skill than 
he has at disposal. Futhermore, as it is 
suitable for a variety of work, a mechanic 
skilled in many operations has to be set 
apart to use it. Such a man would be 
paid, let us say, from 30 to 35 shillings per 
week, or more, on the whole, than the four 
boys. Finally, the machine requires spe- 
cial tools, which have to be ground with 
care and intelligence. On all points, then, 
save one—the rapidity of output—the four 
simple machines have the advantage of the 
single complicated tool. The balance is 
entirely in favor of the former. 

“We have taken what we believe is a 
typical case, It is founded so nearly on 
fact that its value, as demonstrating the 
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difference between the theoretical and the 
actual use of modern labor-saving ma- 
chines, is considerable. Such cases can 
be found by the score in the works of 
makers of cotton mill machinery and tex- 
tile machines of all sorts, We have heard 
that the magazine machine, which was il- 
lustrated and described in these pages not 
very long ago, and which appeared to be 
a very decided advance on any previous 
machine, cannot hold its own in rapidity of 
output against the ‘antiquated’ methods 
used by some of the big firms for doing 
the same class of work we saw it engaged 
on. We have it on excellent authority, to 
take another case, that the representative 
of a machine tool company admitted that 
he could not offer machines to compete 
with the ‘antiquated’ method followed by 
a certain engineering firm. 

“Such facts as these should give pause 
to those who see a panacea in the adoption 
of modern machines and modern methods. 
As a rule they will find, if they will take 
the trouble to hunt the matter down to the 
roots, that the English engineer is not 
blind to his own interests. If they go to 
works where new machine tools are not 
employed they will find there is a good, 
sound financial reason at bottom for using 
old tools. It is worth remembering that 
good engineering will not make up for bad 
financing.” 





Machinery and Tools for Pensacola 
Navy Yard. 

Proposals to furnish machinery and 
tools for the navy yard, Pensacola, Fla., 
will be received at the Naval Bureau of 
Supplies and Accounts, Washington, D. 
C., until noon, April 10. The requirements 
are for one electrically driven combined 
punching and shearing machine, punching 
I-inch hole; electrically driven single 
punching and shearing machine, punching 
34-inch hole; set electrically operated plate 
bending rolls; electrically operated open 
side planer; electrically driven straighten- 
ing rolls; electrically operated single uni- 
versal shears; electrically operated hori- 
zontal punching and bending machine; 
electrically driven horizontal drilling and 
boring machine; electrically operated uni- 
versal radial drill, having an effective ra- 
dius of about 60 inches; electrically oper- 
ated radial countersinking machine with 
rigid wall brackets and top brace radial 
beam about 12 feet long; electrically oper- 
ated duplex air compressor; metal plan- 
ing machine to plane 32x31 inches by 8 
feet; 14-inch slotting machine, with cir- 
cular table about 36 inches in diameter; 
single 24-inch shaper; 15-inch pillar 
shaper; radial drill; vertical drill press to 
drill to the center of not less than 36 
inches; vertical drill press to drill to the 
center of not less than 24 inches; two sen- 
sitive drills, 13-inch, to drill holes up to 
4 inch diameter; engine and screw cut- 
ting lathe to swing not less than 36 inches 
over the bed and 30 inches over the car- 
riage and to take 15 feet between centers; 
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engine and screw cutting lathe to swing 
not less than 20 inches over bed and 16 
inches over carriage and to take at least 7 
feet between centers; two 16-inch lathes, 
8-foot bed, swing over plain rest to be 12 
inches; hand lathe, 12 inches swing, 4- 
foot bed; plain milling machine; 37-inch 
vertical boring and turning mill; screw 
machine with plain head, automatic chuck 
and wire feed; improved pipe cutting and 
threading machine; single head bolt cut- 
ter; emery water grinder; tools for tin 
and sheet iron work; heavy self-feed rip- 
ping saw table, to take saws up to 36 
inches; double surfacer to dress up to 26 
inches wide and from % inch to 12 inches 
thick; band saw and re-sawing machine; 
four-sided molding machine to work 7 
inches wide; pedestal tenoning machine 
able to cut a tenon 6 inches long; double 
revolving circular saw table, with com- 
bined ripping, cross-cutting and beveling 
table; column fret scroll sawing machine 
with tilting table; chain saw mortiser; va- 
riety woodworker for jointing and hand 
planing, etc.; single spindle edge molding 
machine with reversing friction counter- 
shaft; single surfacing machine; hand 
planing and surfacing machine; vertical 
boring and mortising machine; reverse 
block turning lathe; two complete sets of 
fittings for wood turning lathes for mount- 
ing on wooden shears, one to swing 24 
inches and the other 18 inches; hand 
power traveling crane, 3 tons capacity; 
about 400 twist drills, varying in diameter 
from % inch to 2 inches; a miscellaneous 
lot of small tools. 





Free Evening Schools of the Gener- 
al Society of Mechanics and 
Tradesmen. 


The General Society of Mechanics and 
Tradesmen, New York, within the last 
year has moved into the large building 
formerly occupied by the Berkeley School, 
in West Forty-fourth street, and has 
fitted up the greater portion of the build- 
ing as school rooms, where instruction is 
given three nights each week, in all 
branches of mechanical, architectural, 
free-hand and ornamental drawing and 
mathematics. The society’s library, as well 
as a complete set of models which have re- 
cently been purchased, is accessible to 
the students. The course begins early in 
October, but to insure registration, appli- 
cation may be made now by calling at the 
school building, 20 West Forty-fourth 
street, any Monday, Wednesday or Fri- 
day evening, between 7.30 and 9.30. This 
society was founded by master mechanics 
and engineers in 1785, and started its free 
schools for teaching drawing to young 
mechanics before the institution of our 
public-school system. 





Inquiry for Machinery. 

(122) The name and address of 

maker of the Selsby pleating machine are 
wanted. 


the 
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Commercial Review. 


New York, SATURDAY EVENING, 
March 31, 1900. 
NOTES THROUGH THE MIDDLE STATES FROM 
WILMINGTON TO BUFFALO. 

American Turret Lathe Company, Wil- 
mington, Del., report an encouraging de- 
mand for their new semi-automatic turret 
lathes. This machine undoubtedly fills a 
decided want, several having been sold 
from the blueprint of the design alone. 
Recent orders received include a number 
from Europe. 

A. L. Henderer’s Sons’ shop, Wilming- 
ton, is full of work, no diminution in the 
call for their jacks and expanding man- 
drels being yet felt. Orders are still 
ahead of the work, and the shop is work- 
ing overtime to catch up. 

A similar condition of things prevails 
in the shops of Trump Bros. Machine Co., 
where, in addition to a large number of 
orders for the special knitting machines, 
they manufacture a large call for their 
drill chucks exists. A substantial ship- 
ment of these last was recently dispatched 
to London for distribution to purchasers 
in Europe who have tried them and found 
them satisfactory enough to warrant a 
second serving. 

Betts Machine Company, Wilmington, 
continues to make additions to its shop, 
both lengthening and widening it. The 
foundry is also receiving attention in this 
line. They are behind in their orders for 
their boring mills, both vertical and hori- 
zontal, and report a steadily sustained de- 
mand in their other lines. Recent ship- 
ments have been made to Europe. 

The Frick Company, Waynesboro, Pa., 
is struggling along against such odds as 
did the small boy at the school picnic, who 
couldn’t eat any more and had already 
filled all his pockets. The shop is over- 
full of work, and every effort is being 
bent to catch up, Like almost every ma- 
chinery manufacturer in the country, the 
Frick Company is suffering from “nervous 
Prosperity,” and to judge by the number 
of orders still on its books, it is likely to 
do for some time to come, in spite of 
overtime work from president down. It 
's contemplating a radical change in its 
motive power, which will materially ex- 
pedite Production while introducing a flex- 
ibility and economy needed in an extensive 
shop of this character. 

The showing of the Landis Tool Com- 
Pany, of Waynesboro, at the Paris Expo- 
ae — to be particularly enlight- 
er a — of their grinding machines 
driven a both belt and motor 
added A _ e eo extension recently 
most ful e shop is now occupied and al- 
the “Wnt peli enabling the company 
bean 0 cope with the numerous or- 

y received. 

—es Engineering Com- 
viation apy burg, Pa., presents no de- 
Not less “ the prevailing rule of rush. 

n forty steam hammers, from 
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250 pounds to 8,000 pounds, are under way 
in the shops, together with over fifteen 
300 horse-power engines. Two new rivet- 
ers have been shipped to the Pressed Steel 
Car Company at Pittsburgh, to go with 
the twenty-six of the same make that com- 
pany already has in service. A 17-foot gap 
100,000-pound hydraulic hemp-packed riv- 
eter recently left for the Rogers Locomo- 
tive Works at Paterson, N. J. This is de- 
signed for three pressures, 125, 80 and 40 
tons, with deflection guaranteed not to ex- 
ceed Under Mr. Derbyshire’s 
guidance the Chambersburg Engineering 
Works are enjoying a period of most pro- 
nounced activity. 

Erie Pump and Engine Company, Erie, 
Pa., which took over the plant of the 
Davis-Farrar Company, is very busy fill- 
ing orders which have poured in since the 
shop was remodeled. The outlook is con- 
sidered very encouraging for the coming 


inch. 


year, 

The machine of the 
Foundry Company is completely equipped, 
save for a few small machines. Hitherto 
this concern has confined itself to the pro- 
duction of a fine quality of machine cast- 
ings, but in future it will combine with 
this considerable machine shop work, and 
it is to meet the demand existing and 
looked for that the additional equipment 
has been made. 

Reed Manufacturing Company continues 
to dispose of large quantities of oil cups, 
pipe wrenches and other specialties which 
has moved into a 


new shop Erie 


it manufactures. It 
commodious factory on the western city 
limit, close to the railroad, and is already 
finding its quarters somewhat cramped. 

The Howard Iron Works, of Buffalo, 
N. Y., report a lively demand for its 
bolt cutters, vises, etc., and no sag in sight. 
Under its cautious and conservative man- 
agement what extensions have been made, 
to cope with the increased demand brought 
about by the condensing of seven years of 
normal business into two years of most 
abnormal rush, have been made with a 
vigilant eye on all horizons; and should 
dull times suddenly supervene the Howard 
Iron Works are not likely to be caught 
contemplating a lot of machinery earning 
cnly its “1o per cent. depreciation.’’ Mean- 
while they are working their plant up to 
“full efficiency.” 

MISCELLANEOUS. 

The Nordberg Manufacturing Com- 
pany, Milwaukee, Wis., has secured the 
order for two 40,000,000-gallon pumping 
engines for the Illinois Steel Company, at 
South Chicago. These engines will be ex- 
act duplicates of that built by the Nord- 
berg Company for the Tamarack Stamp 
Mills. The South Chicago pumping plant 
will be one of the largest in the country. 

The Safety Emery Wheel Company, 
Springfield, Ohio, reports that it never 
was so busy since it started in the business 
as it is now. It has been compelled to 
largely increase its facilities and has al- 
ready begun to build more factory room, 


23-309 


although the weather is hardly yet settled 
for such work. 
PITTSBURGH REPORT. 

Trade conditions have not changed very 
much, the iron market being in “waiting” 
mood. Of course, there are a number of 
orders being accepted from day to day, 
but the market is not to be compared with 
what it was this time last year. Many 
people believe that lower prices will pre- 
vail after the first half of the year, but 
they are likely to be fooled. There seems 
to be little doubt that the price of Besse- 
mer iron will not be less than $24 at fur- 
nace, as it has been for months. And to 
this is to be added a small premium for 
immediate delivery, as has been the case 
Other grades of iron will probably hold 
their own. 

It was thought by many that as soon a: 
Messrs. Carnegie 
and the 
Steel Company of Pittsburgh would cease 
Mr. W. H. Donner, 
looked at as being the head of the com 


the differences between 


Frick were adjusted Union 


to exist. who i 
pany, states that such is not the case, but 
that active work on the construction of the 
new plant will be begun about April 15, 
and that the 
rapidly as possible. 
sist of complete wire rod, open hearth 


will be pushed a 


This plant will con 


work 


and Bessemer mills, and will be as com 
plete as any in the country. The ground 
for the building of the plant has been se 
lected for some time, but the location 1: 
still a secret, outside of the fact that it will 
be in the Monongahela Valley. 

The Steel 
Pittsburgh, has made a 


Union Casting Company, 
record as far as 
fast work is concerned. On March 21 they 
received an order from a Western concern 
for a 12-ton steel casting, the same to be 
a gear for a mill. As soon as the order 
was received men were put to work mold- 
ing, etc., and a special heat was run on the 
following Sunday. The chip 
ping and cutting off of heads was done 


cleaning, 


while the casting was still hot, and ship 
ment was made on the following Wednes 
day. Thus, just a week was taken to do 
the work. 

The general condition of the foundries 
and machine shops is about the same as 
last reported, with the number of orders 
on hand keeping them running to full ca- 
pacity. 

The Pittsburgh Machine Tool Company, 
which began last fall the manufacture of 
the line of heavy lathes and planers for 
merly built by the Gleason Tool Company, 
of Rochester, N. Y., is 
of the general prosperity; and although 
work was begun only a few months ago 
and it has been handicapped by non-deliv 


ery of certain necessary tools, it has al 


reaping its share 


ready turned out a very creditable amount 
The location of these 
center with 


of work, works at 
Pittsburgh supplies that busy 
a greatly needed industry, and although 
the orders already received come from all 
parts of the the 


fidently looks forward to a large local de- 


country, company con 
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mand upon its facilities. Important im- 
provements have been introduced into the 
machines themselves and the methods of 
manufacture, the result being a very busi- 
ness looking line of tools. 

Braddock Machine and Manufacturing 
Company feels as if its initial step is dis- 
tinctly encouraging. This company has 
heen in existence a few weeks only, and 
its main plant is not yet up, yet it is book- 
ing orders similar to the following: One 
complete wire plant, including galvanizing 
and barb wire machines, for the Union 
Steel Company of Pittsburgh, at a cost 
of about $173,000, The officers of the 
company expect to be under strain for a 
good many months to come, and are ar- 
ranging the plant accordingly. 


CHICAGO MACHINERY MARKET. 

By way of large electrical work in the 
West there is quite a fair prospect in 
sight. Much of this is the centralization 
of street railway plants. Plans of Pierce, 
Richardson & Neiler for the union of 
power for the Kansas City street railways, 
which will require, perhaps, 2,000 horse- 
power, have been accepted. The numer- 
ous projects for inter-urban electric rail- 
ways do not develop very rapidly, and are 
not affording the electrical power manu- 
facturers any notable amount of new busi- 
But the old traction companies are 


ness. 
active in the revisement of their power 
equipment. 


The railways are doing something in 
the same line, C, H. Wilmerding is pre- 
paring plans for a complete electrical 
power equipment for the Chicago, Bur- 
lington & Quincy shops at Hannibal, Mo. 
Steam is to be displaced and a generator 
and a suitable number of motors installed. 
The plant will be of about 600 horse- 
power. The Santa Fe road will install 
three shop lighting plants, one of which, 
that for the shops at Newton, Kan., re- 
quiring a 240-kilowatt generator, has been 
let to the Westinghouse Company. 

Among manufacturers there has been a 
disposition to move cautiously by way of 
improvement, in consideration of the 
lately disturbed labor situation, especially 
in this city. There is quite a large amount 
of business for the electrical people which 
is being thus held up at present. And oc- 
casionally one hears also of a projected 
plant, orders for the construction of which 
are withheld, when once all estimates are 
in, for the reason that cost turns out to 
be somewhat above expected figures. The 
prospective manufacturers hope to get the 
work done a little cheaper later on. But 
there is no indication of a softening of 
values in the electrical machinery line at 


present. Some makers, in fact, have 
slightly advanced their prices. 
The Siemens-Halske Electrical Com- 


pany has resumed operations at its plant 
in this city, having negotiated a settlement 
with the striking machinists. Practically 


the full force of 1,000 men is now work- 
ing. As electrical contracts have lately 
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been largely a matter of delivery, and as 
this could not be definitely promised by 
this company during the pendency of its 
labor troubles, new business closed recent- 
ly by the Siemens-Halske Company has 
not been large. 

The Mark Manufacturing Company, 
which has purchased from the American 
Steel and Wire Company the old McMul- 
len woven wire plant at Evanston, III., is 
now overhauling the electrical equipment 
in order to adapt it to their needs, and 
may buy some additional motors. 

CINCINNATI REPORT. 

The labor troubles among machinists 
and allied trades are dwindling away—no- 
tice has just been received from Chicago 
that the strike there is over—and Cin- 
cinnati has come out unscathed. There 
have been some visitors here during the 
week from Cleveland and Chicago, pro- 
prietors of immense machinery making in- 
terests in those cities, and they have held 
conferences with the local owners of sim- 
ilar concerns, but no manifestation has 
been made one way or the other. It is 
particularly fortunate for the Cincinnati 
colony of manufacturers that the danger 
point has passed—if the report from Chi- 
cago can be relied upon—for fully two- 
thirds of them have under way important 
improvements, and the majority of them 
orders ahead for several months. There 
have been a number of prominent visitors 
during the week from foreign countries, 
whose presence augurs much future busi- 
ness. General T. Ota, the distinguished 
head of the Japanese army, with a party of 
Japanese engineers, constituted one of 
these. They spent three or four days 
among the large machine shops. 

Vice-president and Secretary Murray 
Shipley, of the Lodge & Shipley Machine 
Tool Company, has just returned from an 
extended trip, which contemplated stops 
in Richmond, Norfolk, Charlotte, N. C.; 
Charleston, S. C.; Atlanta, Birmingham, 
Mobile and New Orleans in the South, and 
Philadelphia, New York and Boston in the 
East. “The impression I obtained is that 
everyone has come out from under the 
shadow of the panic of ’93, and considers 
that we are in the midst of, not a ‘boom,’ 
but a most substantial and permanent in- 
dustrial situation,” Mr. Shipley. 
“While the South is not a large consumer 
in our line, it is unquestionably improving 
in this respect, and I made several good 
connections which I think will prove valu- 
able to us. Many of the large plantations 
in the South whose operations are limited 
to sixty or ninety days are finding it de- 
sirable to put in their own machine shops, 
even though they hardly use them at all, 
to meet the possibility of a breakdown and 
to avoid the necessity of sending for re- 
pairs to some distant city, it being not so 
much a question of amount of investment 
in the shop as being able to get their re- 
pairs instantly. 

“The last thirty days,” said Mr. Ship- 


said 
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ley, “have seen a very decided improve- 
ment in the European export busin 

An interesting visitor is Mr. Charles 
Marshall, of London, England. Mr. Mar- 
shall is a member of the firm of Moore & 
Marshall Laundry Machinery Company, 
of London, representing the American 
Laundry Machinery Company, of Cincin- 
nati, The gentleman was introduced at 
the Business Men’s Club by W. A. Webb, 
Jr., to-day (Saturday), and met a num- 
ber of Cincinnati’s representative manu- 


facturers. He came all the way here to 
place a big order for machinery to be in- 
stalled in various parts of the United 
Kingdom. Mr. Marshall has been the 


English representative of the Cincinnati 
concern for the past three years. The 
visitor says the American made product is 
gradually getting a firm hold in England, 
notwithstanding the numerous manufac- 
turers there. 

The Tudor Boiler Company, of East 
Front street, has just contracted to fur- 
nish a large steel plant in Chicago with 
four Lynn water-tube boilers, with a ca- 
pacity of 500 horse-power each. 





Quotations. 
New York, Monday, April 2, 1900. 
Iron—American Pig, tidewater deliv- 


ery :-— 
Pennsylvania Irons: 


No, 1 X foundry.........$23 00 @$23 70 
No. 2 A. foundry......... 22 00 @ 22 70 
INO, B WOON, F605. oisewacs 20 00 @ 21 00 
Alabama Irons: 

NO. © TOUMETY § <5. :56.00: 22 25 @ 22 75 
NO. 2 fOGMErY. 0.6.05 6 0 21 25 @ 21 75 
No. 3 foundry........... 20 25 @ 2075 
WO, U GO0Ei6 so esc csccss, SIE Ewa 
NO. & SBlhoccceccccscvsss GIBB 

19 75 @ 20 25 


Foundry forge........... 

Exports of pig iron are 
leading firm has engaged trans-Atlantic 
freight room for 13,000 tons. A sale of 
1,000 tons by a Southern furnace company 
for shipment to Hamburg is also reported 


>< 


increasing. 


Bar Iron— Base sizes — Refined, mill 
price on dock, 2.10 @ 2.25c.; store price, 
2.45 @ 2.60c.; common from store, 2.40 C 
2.50¢. 


Tool Steel—Base sizes—Standard qua 
ity, 7 @ &c.; extra grades, 12 @ I4¢.; SPe 
cial grades, 16c. and upward 





Machinery Steel—Bas Ordinary 
brands from store, 2.75 2.90¢.; a cut 
to 2.65c. is reported on f a special 
lot. 

Cold Rolled Steel Shafting—Base sizes 

From store, 4 @ 4.25¢ _ 

Copper—Lake Superior got, 17 @ 
1714c.; electrolytic, 1634 7c.; casting, 
1634 @ 16%c. : 

Pig Lead—Wholesale lots, 4.70¢, Ne 
York delivery; carloads, 4.72'2 @ 4.7773 

Pig Tin—In 5 and 10-ton lots, 1. 0 b. 
New York, 32 & 32%c. m 

Spelter—Prime Western, 4.55 a 4.65¢ 

present make, if 


Lard Oil—Prime City 
jobbing lots, 54 @ 56c. 
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The United States Armory at 
Springfield—III. 


BY D. E. MACCARTHY AND F. J. M. 
The armory is at present turning out 
200 guns a day, and besides these makes 
some swords for officers’ use. The gun 
itself is a beautiful piece of mechanism, 
and is naturally the more admired when 
one has followed the processes of manu- 
facturing it, realizes the great refinement 
of many of them and the extreme care 
that is taken to insure that every piece 
that enters into the make-up of the arm 
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end of the barrel, while the other end 
is bedded into the stock and receives, from 
underneath, the end screw which 
passes up through the trigger guard. The 
various shapes between these two points 
are for the performance of a multitude 
of functions connected with the magazine 
and with the operations of firing the arm 
as a single breech loader, holding the 
magazine in reserve, loading and firing 
from the magazine, ejecting the empty 
shells, pushing a new cartridge forward 


of a 


into the chamber from the magazine, cock- 


ing the piece, firing it, and all the while 
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less” type, 35 to 52 grains being used to 
give the bullet a muzzle velocity of 2,000 
feet per second and a penetration of 45.5 
inches of pine at a distance of 53 feet from 
the muzzle, 19.85 inches at 500 yards, and 
11.44 inches at 1,000 yards. Its maximum 
range is 4,066 yards, or about 2.3 miles, 
with an elevation of 44 degrees, and the 
time of flight of the bullet at this distance 
is 34.6 seconds. Forty-two aimed shots 
have been fired from the arm in two min- 
utes, using it as a single breech loader, and 
forty-three shots in the same time using 
magazine fire, which would indicate that 





- 








FIG. 28. THE 


KRAG-JORGENSEN GUN AS MADE AT 





THE 














FIG. 29. THRE 
shall be as near practical perfection as it 
. Possible to make it. As before remarked, 
the complete gun is composed of 99 sepa- 
fate pieces. This includes screws and 
cther minor parts, but, on the other hand, 
includes some, such as the barrel, receiver, 
bolt, ete., that involve intricate operations 
in their Production; one single piece, the 
ecelver, requiring 121 distinct operations 
= its complete production. Three views 
o this piece are given at Fig. 29. The 
cylindrical portion at one end is threaded 


i 
™etnally to receive the threaded breech 
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THE 


E VIEWS OF 


securing so far as possible such conditions 
as will insure that these operations cannot 
be done otherwise than in the manner in 
tended, and so as to make the weapon a 
dangerous as possible for the enemy and 
at the same time as safe as possible for the 


soldier who fires it Its weight without 
bayonet is 9.187 pounds, and its total 
length without bayonet 48.9 inches It 
fires a bullet composed of a lead and tin 
composition (1 tin, 25 lead), jacketed with 
cupro steel and weighing 220 grains. The 
powder is of the nitro-cellulose or “smoke 
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GI 
the arm is almost as rapid as a single 
loader as it is aS a magazine gun. The 
normal use of the gun is as a single loader, 
with the magazine held in reserve The 
advantage of the magazin that it can 
be held in reserve until the critical mo 
ment of the fight; that i intil the attack 
ing party ha reached hin 300 or 400 
yards of the enemy, when the if 

can be put into play, firing the five 

which it contains much more t] 
the same number could fired 


The firing of th 
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lowed by fixing bayonets and charging 
upon the enemy. 

Fig. 30 shows all the principal parts of 
the mechanism, with the names by which 
they are designated. In this view the 
piece is cocked ready for firing and the 
magazine is filled. By reference to this 
and to Figs. 31, 32, 33 and 34 the con- 
struction of the gun will be readily under- 
stood. Supposing the piece to have been 
fired, the first operation for reloading is to 
rotate the bolt to the left, which is done by 


Bolt 
Safety Lock 
Cocking Piece 
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causes the cocking cam of the bolt (F, Fig. 
33) to force the firing pin to the rear, with- 
drawing the point of the striker into the 
bolt. The rotation of the firing pin is 
prevented by the lug on the cocking piece 
projecting through the slot in the sleeve 
into its groove in the receiver, as shown 
in Fig. 30. As the sleeve does not move 
endwise with reference to the bolt, this 
rearward motion of the firing pin, and 
consequently of the striker, will begin the 
compression of the main spring, since the 


April 5, 


1Goo, 
main spring partly compressed; the Jock- 
ing Jug will then be out of its recess and 


the guide rib under the extractor. 

When the bolt handle is raised into con- 
tact with the cam on the cocking shoulder 
(G, Fig. 34) of the receiver, a direct mo- 
tion to the rear will be combined with the 
rotation, so that the cartridge case will be 
started from the chamber by the action of 
this cam. 

The bolt is then drawn directly to the 
rear, the extractor and guide rib move 


Sleeve 


Main Spring 
Ejector 
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Fig. 33 


taking hold of and lifting the short lever 
having a ball at its extremity. This carries 
the locking lug around to a position in 
which it is out of engagement and permits 
the bolt to be drawn back. This separation 
of the locking lug from the shoulder of 
its recess in the receiver is made easy by 
a slight inclination to the axis of the re- 
ceiver of the vertical planes containing the 
rear surface of the locking lug and the 


shoulder of its recess. This rotation also 






* Magazine Spring 


Hinge Bar Pin 


CROSS-SECTIONS THROUGH THE MAGAZINE. 
rear end of the iatter bears against the 
front end of the barrel of the sleeve and 
the front end against the rear end of the 
striker. 

When the bolt handle strikes the sleeve, 
rotation ceases, during which the firing pin 
has been forced to the rear by the cocking 
cam on the bolt until the sear notch of the 
cocking piece has passed the point of the 
sear, the cocking-piece nose entered the 
notch in the rear end of the bolt, and the 
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Receiver 


Ejector 


Locking Lug 


Gate 





Carrier 
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Fig. 32 
along the left wall and thi h the op 
ing between the two walls « ecelve 
n by th 


The parts are retained in p 


cocking-piece nose remainin; the n 
in the rear end of the bolt, het 
spring is partly compressed 
To close the bolt the .hat puss 
forward until it strikes the ig show 
der (G, Fig. 34) and ther ed down 
until it comes into contact seal 
turn 


As the | 


in the receiver. 
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down, the rear end of the guide rib, trav- 
eling along the cam of the locking shoul- 
der (F, Fig. 34) of the receiver, moves 
the bolt forward until the locking lug 
comes into contact with the cam of its re- 
cess in the receiver, which moves the bolt 
slightly forward into its closed position. 
As all movement of the firing pin is pre- 
vented by the point of the sear engaging 
the sear notch of the cocking piece, the 
forward movement of the bolt, produced 
by these cams, completes the compression 
of the spring, the seating of the 


main 
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portion of which permits the bolt to ro 
tate without operating the ejector. 

It is to be noted that, in this system of 
bolt mechanism, the compression of the 
main spring, the seating of the cartridge 
in and the starting of the empty case from 
the the 
action of cams. 

The cartridges are inserted in the maga 
zine at the right by opening the gate, Fig. 
31, and when in place the five cartridges 


chamber, are done entirely by 


occupy the positions shown, the magazine 
spring tending to push them to the left 
upward and into a position where the bolt 
in moving forward contacts with the up- 
per one and pushes it forward into the 
chamber. 

When the gun is to be used as a single 
breech loader, the magazine cut-off is 
turned upward into the position shown by 
Fig. 31, where it is seen that the upper- 
most cartridge is prevented from passing 
into position in front of the bolt. When 
magazine fire is to be used, this cut-off is 
turned downward to the position shown 


c ; D 
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Fig, 33 


BREECH BOLT. 


cartridge in the chamber and forces the 
extractor hook over the rim of the cart- 
ridge case. 

In closing the bolt, a cartridge from 
the magazine, if using magazine fire, or 
one placed by hand in the well of the re 
ceiver in front of the bolt, will be carried 
forward into the chamber. The gun is 
then ready to be fired, and the position of 
the parts is as shown in Fig. 30. 

When the bolt is rotated so the guide rib 
is under the extractor, the front end of 
the guide rib engages a lug on the under 
side of the extractor and holds the latter 
against the left wall of the receiver, so the 
extractor hook, as the bolt is closed, will 
enter the notch in the receiver and barrel. 

To pull the trigger, the finger piece is 
drawn to the rear until contact with the 
receiver is transferred from its bearings 
to the heel, which gives a creep to the 
rigger, and then further until the point 
ot the sear is withdrawn from in front of 
the cocking piece, releasing the firing pin 
and striker, 

The heel of the ejector rises into its 
groove in the bolt, but just before the bolt 
s fully drawn to the rear, the end of the 
broove suddenly forces the heel down, 
a the point to rise in front of the 

where the empty shell strikes against 
and is thereby thrown out. The upper 

‘urface of the front end of the ejector is 
‘ aped 80 as to throw the shell out of the 
or and to the right. As 

rises is closed, the heel of the ejector 

ain into its groove, the ved 


cur 


in Fig. 32, which figure shows the last 
cartridge contained in the magazine in 
position to be pushed forward into the 
chamber by the forward movement of the 
bolt. The “ramp” D, Fig. 34, is a guide 
for the end of the bullet into the chamber. 

The left wall / of the receiver (Fig 
34) is continuous and guides the bolt and 
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the bolt and the extractor arm 
The cut-off recess H has 
which the cut-off 
the cut-off hole / 


ing lug of 
of the 
two 


sleeve. 
small grooves in 
spring spindle works; 
extends from the front end of the recess 
forward, over the magazine channel. 

As the gate is opened to fill the maga 
zine, its lug, acting on the cam of the car 
latter the 
of the gate, leaving an unobstructed open 


As 
the gate is closed the magazine spring, 


rier, retracts the within recess 


ing for the insertion of the cartridges. 


the front end of which bears on the lug 
of the 
carrier into the magazine against the last 
The point of the car 


arbor of the carrier, swings the 


cartridge inserted 


rier forces the cartridges in succession 
against and up the curved surface of the 
side plate, into the magazine channel. 


When there is but one cartridge in the 
magazine the point of the carrier forces 
it up on the top of the follower, which 
holds it high enough in the channel to be 
caught by the bolt. The point of the car 
rier then rests against the inner surface 
of the side plate, as shown in Fig. 32. 
The various operations on the receiver 
are gaged with great accuracy from three 
the center hole A, the front end 
The finest and greater 


points 
and the left side. 
portion of the work is done on the pro 
filers in specially designed fixtures, and 
the Lincoln 


millers are used. It 


outside work 


would be difficult to 


on rougher 
find a machine part produced by any com 
mercial firm that would equal this in it 
unique and difficult operations of manu 
facture. It comes from the drop forge in 
a solid mass of steel weighing 6% pounds, 
and the 121 separate operations on lathe, 
milling machine and profiler that it passe 
through reduce its finished weight to 1.4 
The first impression of the me 


pounds 











Fig. 34 
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extractor when moved backward and fot chanic is that this piece might be made 
ward. Part of the right wall is cut away two or three parts and bolted or pinned 
for the bolt lugs and to allow the ejection together, but it must be remembered th 
of the empty shel!. The inside of the right the receiver serves not only as tl ig 
wall is cut away to permit the free passage zine, the body to which all the worl 
of the locking lug and to receive the guid mechanisn fitted and hed 
rib of the bolt when tne latter closed. must also withstand the ( 
The front end F of the rear part of the of the rapid loading and firing 
right wall is the locking shoulder, and the full force of the recoil 
rear end G the cocking shoulder; the up As to the erial 1 
per parts of these shoulders are helicoidal const: of the 
ams. The opening between the two wall expecicd, ¢ ( ( 
admits the extractor, guide rib and loc} terial f 
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Z Z carbon, must have an elastic limit of 70,- 
5. 4 e 000 to 75,000 pounds per square inch; ul- 
z 2 By timate tenacity of 100,000 to 129,900 
” pounds; elongation of 15 to 20 per cent.. 
2 and a contraction of 35 to 45 per cent 
_— = 3efore being finished the barrels are al] 
Es tested at the water shops by means of spe 
cial cartridges to a pressure of 75,000 
3 pounds per square inch; the charge needed 
"W L'L01 z to give a muzzle velocity of 2,000 foot 
: el seconds generating within the barrel a 
2 pressure of about 38,000 pounds per square 
2 a inch. 
= = A curious and interesting fact is that 
Z 5 this rifle barrel when submitted to hy 
a = draulic (static) test of 40,000 pounds per 
3 %, square inch begins to yield, while the bar 
~ rel has been repeatedly fired with cart 
3 2 z ridges giving a powder (dynamic) pres 
“43 89°10 e 2 - ‘ure of 100,000 pounds per square inch 
» ae z without yielding, showing very clearly that 
‘ - the element of time enters into the effect 
a ~ ot a torce. 
—— : 4 Our thanks are due to Cols. Buffington 
tal and Phipps and to Messrs. Brooks and 
4 s Ladd for facilities extended and for valued 
"Ws 88622 ‘ 93 sc*ve [-— Z 2 assistance in the preparation of these ar 
= ns ticles. 
AEE z|2 2 sein 
Sus ww'4G3 oe : ae 2 : 3 = An Armor Plate Planing, Milling 
q E . 6€«¢S zg & and Boring Machine. 
a Z S) i Our readers will, we think, generally 
Gey versa "15 L¥'S8 2 a < agree that the machine tool which is the 
¢ = 3, w subject of this article constitutes a bold 
= a F 2 a piece of machine design, and that it pos- 
Pe - an a 2 a 3 - sesses many well worked out and very in- 
tals ——— & 3 a ~ teresting features. 
3 2 3 = It was designed, built and is in use in 
5 2 Za rf 
3 4 2, ri the works of the Russian Locomotive & 
e "Ws GF 6LE ‘BE 83°25 COE 2 | 2 Machine Works, at Charkow, South 
bh ‘i ‘a Pa Russia, under the direction of the super- 
Ks r § 2 intendent, who in a letter states that he 
8 "IE 68°C08 "33 IT'L6 "Ws 612s > 8 6 is an old reader of the “American Ma- 
7] Z ” a chinist. That he has kept himself in 
Pa touch with modern ideas on machine con 
3 =] struction will readily be believed. We 
W co'eat wow wie 2 ~ translate his description of the tool as 
follows: 
4 a The universal slotting, boring and mill- 
"Vy S891 "43 1¥'98 "23: OL'06 z Pm ing machine shown in the photograph 1s 
. AJ . used for shaping and finishing armor plate 
Z x of the following dimension = Length, - 
ES ‘ a inches; width, 142 inches; thickness, 25% 
"3 68°PIT "3 69°9L “Vy S866 z z “i snches. Two long beds are mounted trans- 
g g versely of rour slotted bed-plates, to which 
HZ " = latter the armor plates are bolted. The 
“VW STOTT ‘Ws LS'H9 2 g two uprights carrying the revolving = 
” rail slide longitudinally on the upper beds. 
Z g The tool-post consists of three ae 
— = 3 the lower part, sliding on the crossral’, 
" i the swiveling frame, and thi tool-holder 
proper. 
Z The tool-holder is constructed as @ 
"W O10 3 bearing for the boring bar and the milling 
spindle. 
- The driving mechanisms ar attached to 
"13 8e'ls e a shaft attached and parallel to the ay 
. hand bed-plate. Two loose and one ant 
pulley communicate the motion to 4 screw 
4 spindle, which, on the on hand, drives 
the tool and operates the qu return mo 
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BORING MACHINE. 


MILLING AND 


ARMOR PLATE PLANING. 
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tion of the shaping tool, while on the 
other it feeds the boring tool. 
A five-stepped cone pulley is also 


mounted on the above-mentioned driving 
shaft, having adjustable gearing for ten 
speeds of the milling and boring spindle. 

A housing is provided on the swiveling 
part of the support or tool-post, which 
contains sets of 
gears, upon which the feed of the boring 
bar depends. 

The periodic feed of the shaping tool 
has a fourfold adjustment longitudinally 
This is controlled by a 


three interchangeable 


and transversely. 
very peculiar and unique device, attached 
to the right-hand support of the machine, 
and is entirely enclosed by a cylinder. 

The feed of the mill is entirely auto- 
matic and continuous in every direction, 
being driven by a powerful sprocket-chain, 
adjustable to three speeds. 

The adjustment or 
motion of the tool-holder may be made 
rapidly automatically, while the finer ad- 
justment is made by hand-wheels and 
ratchets, attached alongside of the tool 
holder. 

In spite of the magnitude and univer- 
sality of this machine, it is accessible from 
all directions, and can be easily handled 
by a single mechanic, who need not move 
from his position to do it. 

Principal dimensions of the 
are: Motion of tool along the bed, 8 feet 
10 inches; motion of tool along the cross- 
rail, 12 feet 7 
depth of bore, 31% inches. 


coarser traverse 


machine 


inches; vertical stroke or 





The Chemistry and Physics of 
Cast Iron Briefly Considered—I. 


BY J. E. JOHNSON, JR. 
Ever since reading Mr, Thomas D. 
West’s recent article on “Sandless Pig 


Iron” the writer has had it in mind to 
contribute what he could to the informa- 
tion current on this subject, but press of 
other matters has kept the intention in 
solution until now, when the perusal of 
the letter of “C.F. F.” in the “American 
Machinist” of January 26 served to crys- 
talize it and precipitate it on to paper. 
This is a subject which occupies a pe- 
culiar position, inasmuch as the consum- 
ers of pig iron for foundry and machine- 
building purposes, who have an urgent 
need to correct information on it, 


get 
have, as a general rule. very poor oppor 
tunities for doing so; while the competent 
furnaceman has the best of facilities for 
obtaining the information, but very little 
use for it, except incidentally. 

The the for 
saying anything upon the subject, if any 
is needed, is that he portions 
of his life on both this fence, 
and consequently obtained a view of both 
sides of the question. 
portion of the 


excuse of present writer 


has spent 


sides of 


Moreover, a large 


blast-furnace part was 


spent under rather advantageous condi- 
tions for obtaining information, since the 
furnaces in question (those of the Long 
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dale [ron Company, Longdale, Va.) were 
the first to “‘sandless 
pig iron,” casting it, not on to a casting 
machine, but into iron chills set in the 
cast house floor, these chills being prac- 
tically “pig beds” of cast iron, with the 


among very make 


shape of the pig modified to make it come 
out easily. 

Not the iron but 
practically all the castings used around 


only was sandless, 


the works, of which there were a great 
many, were made on the premises and 
with iron taken direct from the furnace. 


The iron made was nearly all of the kind 
known as “basic open hearth,” or briefly, 
“basic.” and used, of course, for making 
steel in the basic open-hearth furnace, The 
specifications for this iron are that it shall 
not contain over I per cent. of silicon or 
over .05 per cent. of sulphur, and that it 
shall be sandless. The fracture is a mat- 
ter of indifference, largely, and in gen- 
eral the iron is all right if the analysis is 
right, whether it be so hard that it breaks 
up into little pieces of its own accord, or 
so gray that it is covered with ‘‘kish” 
(graphite), though the preference of the 
users is usually for the softer iron, 


A circumstance which threw a little 
more light on the subject was that oc- 
casionally part of a cast would be run 


into the chills and a part into ordinary 
sand beds. Analyses were made of every 
cast for sulphur and silicon, and by com- 
paring the analysis of the iron and its 
fracture when run in chills, or sand, or 
both, with the character of the castings 
made from the much in- 
formation was obtained. 

One of the most evident facts was that 
the fracture was of very little or no use 
as a guide to the quality of the iron for 
foundry purposes, An iron made when a 
furnace is working right for “basic” may 
easily contain 0.4 per cent. silicon and 
.o2 per cent. sulphur, and when run in 
large sand pigs and allowed to cool slowly 
will have a beautiful open fracture, good 
dark color, smooth face on the pig and 
graphite on its surface—all the indica- 
tions of a first-class No. 2 iron; but run 
into chills it will be dead white over 
half the area of the pig, the white portion 
being on the bottom and sides where the 


same metal, 


iron is chilled most, and fairly open in 
the center. 

That this iron was not ordinary ‘“num- 
for the foundryman we once had a 
rather amusing illustration. We had a 
lccal customer who used our iron, in com- 
bination with others of the 
foundry brands made at other furnaces 
in the district, for making chilled mine- 

He had been getting for 
some No. 2 made in the 
went on to _ basic, 
and of which we had a little 
that was reserved for him, and he liked 
But 
through a combination of circumstances, 
he was accidentally shipped a car of this 
“No. 2” which I 


ber 2” 


ordinary 


wheels. 
time 
before we 


car 
some 
days 
stock 


it very well. on one occasion, 


low-silicon have de- 
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scribed, and the next mail after he had 
used the first heat of it, such a wail as 
He had done just as he had 
always done, but his car wheels broke up 


we received! 


in the flasks before they were shaken out, 
and he was in a terrible fix. We knew at 
once where the trouble lay, and shipped 
but 
had it an- 


him another car from the old stock 
as this was getting low we 
alyzed to see what it really was (it hav- 
ing been made before the days of analyses 
of every cast), and whether we should be 
able to supply him when this was gone 
We found it to contain about 1.15 per 
cent. silicon with normal sulphur, say .03 
per cent. We sometimes made iron hav- 
ing just about that analysis when the fur- 
naces “got over;” but it was nearly al- 
ways cast in chills, of course, being in- 
tended for “basic.” Knowing our cus- 
tomer personally, we asked him to let us 
ship him some of this iron, assuring him 
that it was the same as he had been get- 
ting except the fracture, which was 
closer, Knowing us, and that we would 
not abuse his confidence, he allowed us to 
do this, and has used the chill-cast silicon- 
off-basic ever since, with entire satisfac- 


tion. ° 
Our conditions did not involve any di- 
rect experience with remelting chilled 


iron; but many other conditions and cir- 
cumstances throw such light on the sub- 
ject as to leave not the slightest doubt in 
the writer’s mind of the absolute correct- 
ness of Mr. West’s results, and in fact of 
the entire accuracy and truth of every 
word of his article. 

To deal briefly with the letter of “C. 
F. F.,” there is no doubt whatever that 
any iron which would give the desired re- 
sults in the casting he speaks of, when re- 
melted from sand-cast pig, will do as well 
or better when remelted from chill-cast. C. 
F. F. shows that he is under a serious mis 
apprehension when he says that no foun 
dryman would venture to use chilled plow 
castings in the small ring requiring drilling 
of which he speaks, though the statement 
in itself is perfectly correct. ‘This arises 
perhaps from the double use of the 
“chill,” which permits us to say that “any 


word 


iron may be chilled, though net every iron 
will chill.” Any iron which is cooled 
very rapidly in the mold is chilled in the 
literal sense, but only those iron which 
show a band of white running und the 
“chilled” part will, in the d sense 
“take a chill,” or “chill,” just precisely 
the same way that any piecc teel may 


be quenched from a red heat, but by ” 
means every piece will show familiat 
effects of hardening. 

key to 


This comparison furnish¢ 


" = taken 1 
the whole subject, especial], aken 1m 


conjunction with Mr. W< tatement 
that the chilled iron, when melted, 
comes down softer than the sand-cast 170M 
of the same composition poured from the 
same ladle, as should have | expected, 
for Mr. West had previous); nonstrat- 

doubting that th: ed iron 


ed past 
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melted more easily than the sand-cast, and 
this being the case it is, of course, ex- 
posed for a less time to the action of the 
blast in the cupola, which burns out its 
silicon, and the coke, from which it ab- 
sorbs sulphur, and escapes the sooner, 
therefore, from these two hardening ten- 
dencies. That hard iron melts easier than 
soft is, of course, no discovery of Mr. 
West’s, having been known to furnace- 
men and founders alike for many years, 
but that, of two pieces of iron, one chilled 
and the other sand-cast, the chilled would 
melt the easier, he was the discoverer so 
far as the writer knows, This might have 
been expected on very different grounds, 
for the chemical change produced in cast 
iron by chilling is simply and solely that 
the percentage of combined carbon is in- 
creased and that of the graphite reduced 
by the same amount. Now we know that 
the melting point of iron rises very rapidly 
as the metalloids are removed, so that in 
mild steel, which is the purest form of 
iron we know commercially, it is enor- 
mously higher than that of cast iron, and 
it is reasonable to expect that increasing 
the metalloids, within limits, would lower 
the melting point. 

As before stated, the key to the subject 
lies in considering cast iron and steel not 
as entirely separate and distinct, but as 
the same substance passing by infinitesi- 
mal gradations from the chemical and 
physical properties of one extreme to 
those of the other. The probable reason 
that this fact is not more widely realized 
than it is, is that both of the extreme con- 
ditions are “soft’—soft gray iron and 
soft or mild steel—while the connecting 
link between them is the hardest of tool 
steel at one end and the hardest of white 
iron at the other, with no sharp line sepa- 
rating them from one another. 

There is no doubt that there could be 
made in a blast furnace, from the proper 
materials, an iron containing silicon 0.2, 
manganese 0.4, phosphorus 0.03, sulphur 
9.03, combined carbon 2.75 per cent., 
graphitic carbon, trace. 

But excessively hard crucible steel may 
be made having precisely the same analy- 
‘1s, and both have practically the same 
Properties. The crucible steel is so hard 
and brittle that it cannot be commercially 
tolled or hammered, and is of no value, as 
well as being extremely difficult to make, 

hile the greatest care and effort, and 
probably several weeks or even months of 
trial, would be necessary to produce an 

‘on with the composition given, in a 
ast furnace, and when produced it would 
be of little commercial value; so that a 

material having this composition is sel- 
dom or never produced—never commer- 
“ally—and we are not therefore familiar 
— it, and do not realize the fact, which 
——.” emphasize too strongly 

. Connection, that it exists, or may 
ak and constitutes a perfect link be- 

“i Cast iron and steel. 

Mce soft iron contains the most total 
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carbon (about 4 per cent.) and very mild 
steel the least (say, .06 per cent.), while 
the intermediate stage, the very hard iron 
or steel just described, contains about the 
average of these two, roughly speaking, 
and is so much harder than either as not 
to resemble them in its properties, this may 
be thought to weaken or invalidate the 
above statement; but it does not, when 
properly considered, for while the total 
carbon is high in the cast iron, almost all 
of it is in the graphitic form and only a 
trace is combined. 

If we say, “Cast iron and steel are al- 
loys of the chemical element, iron, with 
carbon, with a chemical and physical ad- 
mixture of other compounds, and the hard- 
ness of the alloy depends, within com- 
mercial limits, upon the amount of the 
carbon in it, while its tenacity, ductility 
and other physical properties depend upon 
the other substances present, and upon the 
physical treatment it receives, and the 
variations produced by these are approxi- 
mately the same in both,” we shall have a 
blanket definition of the 
which covers both quite 
substantial accuracy. 


Te 0 


two substances 
fully and with 


much stress can hardly be laid 
upon the two kinds of carbon in cast 
iron, the “combined” being chemically 


united or combined with the iron to form 
a chemical compound; the other, the 
graphitic, being merely interspersed 
among the grains or crystals of the iron. 
The most striking proof of this latter is 
that shown a few years ago, I have for- 
gotten by whom, which consists in brush- 
ing with a steel-wire brush the fractured 
face of a pig of gray iron, one-half of 
which is protected from the action of the 
brush; the brushed half becomes perfectly 
white, like white iron, although the grain 
of course remains as before. The un- 
brushed half, of course, shows the con- 
trast more plainly. 

Iron when hot has a far higher capacity 
for dissolving carbon and retaining it in 
combination than it has when cold. The 
graphitic carbon is probably all in solu- 


tion at first, although this is not certain. 
3ut as the iron cools, if it cools slowly, 
the graphite is forced out and what is 


near the surface flies off into the air. It 
can be 
cast when the iron is of the proper com 
position. The rest is 
in the grains of the iron, and probably 


seen doing it at a blast-furnace 
retained, immeshed 


gives to gray cast iron whatever tough 


- ness and flexibility it possesses, separating 


the grains or crystals from continuous 
contact and lubricating their movements. 
Thus much less 
flexible, is much more elastic than soft, as 
it should be, having much less graphitic 


carbon in it. The more slowly the iron 


hard cast iron, while 


cools the more graphite crystalizes out of 
it and the larger the crystals, so that com- 
paratively hard iron, when cast into large 
masses for 
days, or longer, will show a grain which 
would put “No. 1 X” to the blush. 


and allowed to cool several 
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The chills alluded to early in this ar- 
ticle were about 6 inches thick under the 
bottom of the “pig” and about 5 feet 
square, and when broken under the drop, 
after they were worn out, often showed 
very large larger than 
those in pigs cast from the same iron, and 
the gates on them would show a first 
class grain where broken off, even when 
the iron was quite hard. 
tion of iron in the bottom of the furnace, 
which is formed during the 
blast when making this kind of 
shows, when broken, enormous crystals, 
¥% inch or 
parts. 

The tendency to eject carbon 


crystals—much 


The accumula 


sometimes 
iron, 
even 4 inch across in some 
and be 
come softer in consequence, does not by 
any means stop when the iron is solid, nor 
until it is down to the lower limit of the 
red heat at least, and how much lower the 
writer will not undertake to say. When 
any casting was made from moderately 
hard iron which it was required to ma 
chine, it was always kept carefully covered 
up until dead cold, and this was known 
by experience to be very necessary. Some 
intentionally “chilled” pieces, when made 
of very hard iron, would “fly” of them 
selves from the cooling strains set up, 
but could often be saved by keeping them 
hot as long as possible. 

When the iron is cooled suddenly the 
carbon does not have time to separate 
out, and remains combined with the iron 
making it “white” instead of gray, be 
cause of the absence of the black graph 


ite. 

The similarity of this operation to that 
of hardening steel is, of course, obvious, 
the difference being that in the iron the 
carbon separates out physically and prac 
tically leaves the iron altogether, while in 
the steel it remains “‘combined”; but this 
difference is smaller than it seems, since 
microscopic analysis of steel in its hard 
ened and unhardened conditions shows at 
least two forms of combined carbon, one 
of which exists when the steel is at a high 
temperature, and from which it gradually 
changes when the steel cools slowly, but 
which is retained when it is cooled quick 
ly, and gives the steel its hardness. It is 
microscopic an 
that it is the 
chilled 


altogether probable that 
how 


alysis of cast iron will 


same form of carbon to which 


white iron owes its hardne 


Free Shipbuilding Material in Ger- 
many and Russia. 
A Berlin pre 


that at a 


di patch dated Marcl 


Ig ays recent conference of 
Hamburg it was 


the 


German shipbuilders in 


decided to protest against abrogation 


of the exemption from duty of shipbuild 
ing materials adopted by the budget com 
mittee of the Reichstag. Russia, it 1s sar 


is making special efforts to increase het 





shipping, and will give free trade in shi 
building materials and pay bounties f 
the establishment of navigatior 
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Speed Governor With Electro-Mag- 
netic Clutch. 

The device shown in the accompanying 
illustration was presented in the ‘“Elec- 
trotechnische Zeitschrift,” Berlin, and has 
since attracted some notice in the technical 
press of the continent. 

The reason given for its production is, 
that centrifugal governors with direct ac- 
tion are not powerful enough to operate 
the heavy throttle and slide valves of large 
engines. In the present case the centrif- 
ugal force of the governor is utilized sim- 
ply to close an electric circuit controlling 
an electromagnetic clutch K. 

In the figure, w: is an auxiliary shaft 
driven directly by the engine and operat- 
ing the centrifugal governor g as well as 
the bevel gears 7, 2, rs. The wheels rz 
and 7, are loose on the shaft w., which 
controls the valve. 

As the speed of the engine increases or 
diminishes, the governor closes one of two 
circuits by the contact s, or s:, and the 
current passing through the appropriate 
coil of the electromagnetic clutch K causes 



































it to engage with the wheel r2 or rs. The 
shaft wz is consequently made to rotate in 
one direction or the other. 

We have not at hand a very full verbal 
description of this device, but it is appar- 
ent that the clutch K is splined to the shaft 
We, the electrical connection of the mag- 
net coils with the battery circuit being 
effected by a commutator on the periphery 
of the clutch. 

The worm n, driven by the shaft w- 
through the bevel gears ~ and rs, which 
engages with the sextant ¢t, is evidently 
designed to assist or anticipate the cen- 
trifuga! governor g in breaking the elec- 
trical circuit after a reasonable change of 
position has been given to the valve, thus 
preventing its too great displacement. 

When the engine speeds up the governor 
balls rise, the end of the contact lever c 
is depressed on the sextant ¢ till it com- 
pletes the electric circuit at s2, which starts 
the valve-closing mechanism. As soon as 
the resulting reduction in steam supply 
affects the governor, the lever ¢ returns 
toward its horizontal position, while the 
operation of the worm n has caused an 
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immediate downward movement of the 
sextant t, and the effect of either or both 
of these absolute movements is a relative 
movement of the lever toward the middle 
of the sextant, breaking the circuit. When 
the speed of the éngine has been reduced 
too much, the contact lever will complete 
the circuit at s:, and the resulting opera- 
tion of the mechanism will return the sex- 
tant toward its normal position. 

A simple modification of this system en- 
ables the control ot the speed of the engine 
by hand. 


Water Tube Boilers in the Navy. 


BY W. H. BOOTH. 





In Admu.ral Melville’s report on the 
American Navy some reference was made 
to the use of water-tube boilers, of which, 
evidently, Admiral Melville approves, 
though 1t would appear that a good deal 
of his liking has been caused by the quick- 
ness with which steam was raised outside 
Santiago on an occasion when, many 
critics are saying, the ships ought not to 
have been caught with steam down. 
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Commenting on Admiral Melville’s re- 
port, however, “Engineering,” of London, 
would “beg attention of those gentlemen 
in our own Parliament who have been so 
vigorous in attacking Admiralty engineers 
for adopting the water-tube boilers in the 


” 


British Navy.” This is a most misleading 
statement to put forward in bald print, 
and I[ think it ought to have been very 
considerably expanded or entirely sup- 
pressed. In brief, the facts are these: 
Two large cruisers, the “Powerful” and 
the “Terrible,” the two biggest armored 
cruisers in the navy, at a period of time 
when, as at present, continental Europe 
was passing through one of its usual 
paroxysms of rage against this Little 
Island, were suddenly determined upon as 
a corpore vile on which experimentum 
faciendum fuit. The objections raised in 
Parliament and in the technical press were 
in the first place raised against so gigantic 
an experiment being made. It was argued 
that even if one vessel could be deemed 
necessary, it was surely not necessary to 
take two, and I think most engineers 
would have considered that some of the 
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boilers and not the whole should thus have 
been made the subject of experiment. But 
this was not all by any means. The term 
‘water tube,” as applied to boilers, is a 
far-embracing term. There are many dif- 
ferent types of water-tube boiler. Some 
are better than others. Many are wholly 
bad. It was the kind of boiler that has 
been chosen by our Admiralty that has 
been so very much objected to, namely, 
the Belleville. The chief reason for adopt- 
ing the Belleville boiler seems to have 
been that it was in large use in the French 
Navy. Now, I have before me as I write 
the book of M. Bertin on “Water-Tube 
Boilers.” M. Bertin has the honor to be 
the Chief Constructor of the French Navy, 
and may be supposed to know something 
of Belleville boilers. We will see presently 
what he has to say. In the meantime, let 
me describe the tube arrangement of this 
boiler. 

Each tube may be described as a very 
long tube divided into a series of hinged 
lengths and folded backward and forward 
into a zigzag of flatly inclined lengths, al- 
ternately sloping upward in opposite di- 
rections. The hinges are of course boxes. 
The water enters the lowest tube and 
travels up through the whole set of folds 
of the zigzag pipe, and a boiler consists of 
many of these laid side by side, with an 
upper steam-drum connection and a down- 
corner connection to feed the water to the 
lower ends. The tubes are so very flatly 
inclined that, if placed athwartship, one 
set is actually caused to slope the wrong 
way on the slight listing of the ship, and 
both in the French boats of the Messagerie 
Maritimes and the Russian boat the S. 5. 
“Kherson,” no end of trouble has been 
experienced with the lower tubes, which 
bend out of the straight and are in great 
danger. 

It was a knowledge of the very unscien- 
tific construction of this boiler that urged 
Mr. Allan, of Sunderland, to condemn it 
in the House; and I venture to say, not a 
single boiler insurance company in Great 
Britain would care to take the risks of 
the Belleville boiler under marine condi- 
tions, if at all. 

As to our big cruisers, they are admitted 
failures. One appears to read of them 
simply thus: “The ‘Powerful’ arrived at 
Plymouth on Monday and took in 2,000 
tons of coal,” etc. This is all she ever 
seems to do, and her only use so far, 
which has been worth all the million spent 
on her, has been to land someof herguns !1 
Natal in time to reach Ladysmith and help 
to make good the shortcomings of our 1m 
beciles at the War Office. But she might 
have done this service and still have been 
better fitted as regards boilers. With 
bituminous coal, the Belleville boiler is, of 
course, simply filthy, and if the American 
Navy precedent is to be used here by the 
Belleville cranks, I hope the fact will come 
out that you don’t use the Be lleville type. 

M. Bertin gives the history of the Belle- 
ville boiler, and we scarcely know whether 


‘ 
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to wonder most at the continuance of ex- 
periments because Belleville himself was 
a very nice man, or at the repeated at- 
tempts along such palpably erroneous lines. 
It appears that the tube inclination is still 
only 2 or 3 degrees trom the horizontal. 
In the “Charlemagne” the zigzag of tubes 
numbers twenty in series, each inclined 
set having ten tubes laid parallel one above 
another and joined by boxes to the op- 
positely inclined row alongside. The junc- 
tion boxes, we are told, are screwed to a 
different thread from the tube ends, for 
the sake of tightness, and put together 
with red lead; and we are naively in- 
formed that it takes more time to remove 
a tube than to put one in new, this being 
due to the fact that the back-nuts can sel- 
dom be unscrewed after a little service, 
and are cut away with a chisel. Nor can 
the tubes themselves always be unscrewed. 
Well, this will not surprise practical engi- 
neers. We know that the boasted safety 
of the boiler is a myth. No real encom- 
ium is found in M. Bertin’s book, in which 
many far better and more scientific boilers 
are illustrated and described. If for no 
other reason, the flatness of the tubes 
alone would condemn the boiler, which, 
by bending these same tubes when at work, 
Certainly does its best to inform us that 
all is far from well with it. 


London. 
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A Drilling and a Boring Machine. 

We illustrate by the accompanying en 
gravings two forms of boring machines 
which have been perfected and are made 
by Baker Bros., Toledo, Ohio. The first 
of these is a machine intended for heavy 
drilling, for which purpose, as will be no 
ticed by the arrangement of the gearing, 
the spindle is designed to be driven with 
great power, There are back gears, giv 
ing, with the three steps of the cone pul 
ley, six spindle speeds. 

As the machine is designed to be used 
both for drilling and for facing forgings, 
a great range of feeds is desirable, and 
with this in view the lower cone pulley 
seen on the left side of the machine is ar 
ranged to slip off from the shaft on which 
it is seen and to be put on to the shaft the 
end of which projects at the right of this 
pulley. This latter shaft is the projecting 
end of the worm shaft, on the other end of 
which shaft is the spur-gear driven by th« 
pinion. It is thus seen that by shifting this 
cone pulley from one shaft to the othe: 
the rate of feed is changed in proportion 
to the ratio between the pinion and the 
spur wheel. 

The machine is intended to drill from 
solid steel holes up to 4 inches in diam- 
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eter and for facing heavy steel forgings 
up to 8 and 10 inches in diameter. The 
feed is automatically released at any 
point; the thrust of the spindle is taken 
upon a ball thrust bearing, and the ma 
chine has all the usual facilities for hand- 
ling it, including arrangement for open 
and crossed belts, by means of which tap- 
ping can be done when desired, The 
ratio of back gearing is one to thirteea; 
the spindle is 234 inches diameter, is of 
crucible steel and counterbalanced. 

The second machine is designed par- 
ticularly for boring heavy sleeves or hubs 
of wheels, and is adapted to give the work 
a rotary motion, the spindle not being re- 
volved, but having feed motion only. 
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The method of driving will be apparent 
from the engraving, and the spindle is 
adapted to receive a chuck at its upper 
end, which chuck may be of any of 
the standard forms, or special, as the 
work may demand. If the work to 52 
bored is long, such as a sleeve, collar, 
bushing, or wheel hub, it is passed dowa 
through the chuck and the lower end cen- 
tered and held by a conical bearing; the 
operation, of course, being the same as 07 
a chucking lathe, except that it is done 
vertically, with the advantage that chips 
and the lubricant (if used) fall away from 
the cutting tools and work, and this form 
of machine offers great facility for hand- 
ling the work. 


Oil Hole 
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Metallography at the Massachusetts 
Institute of Technology. 

To a large percentage of the enginee: 
ing profession, metallography is no doubt 
a foreign word, and a still greater number 
would be unable to frame an accurate defi 
nition. It is a branch of science which, 
although not entirely new, has chiefly been 
developed within the last ten years. It 
treats of the structure of metals and al 
loys—1. e., of the forms of the various 
constituents of metals and alloys and the 
changes in these forms brought about by 
external influences. The study of the re- 
lations which exist between the arrange- 
ment of the constituents of a substance 
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SECTION OF WORK SPINDLE OF VERTICAL BORING MACHINE, 
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and its physical properties is also an im- 


portant part of the science. The labora- 
tory methods of the science are simple and 
easily applied. An alloy which is to be in- 
ve:tigated is first carefully polished and 
then treated with an acid which attacks 
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the first to introduce a course in it for 
students of chemistry and metallurgy. 
Lectures under that topic are given by 
Mr. Albert Sauveur, a graduate of the 
institute, director of the Boston 
Testing Laboratories, and laboratory work 
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DRIVING MECHANISM FOR WORK 


its different constituents unequally. An 
uneven surface is thus obtained, from the 
study of which definite knowledge as to 
the nature of the substance under investi 
gation can be attained. 

It has long been known that the struc- 
ture of metals is an of their 
composition and physical properties, but 
only when the microscope was introduced 


indication 


was the science put upon a firm founda- 
tion. The application of the methods of 
metallography to the study of the indus 
trial alloys, and particularly to the investi 
gation of iron and steel, has yielded many 
Important the 


Same 
sam have 


results. Two steels of 


chemical composition may 
entirely different physical properties de 
pending on the treatment which the metal 
has received in the course of manufacture 
Hammering. rolling, overheating, burning, 
ttc, have a marked effect on the structure 
and consequently on the physical properties 
Of the steel These different forms of 
treatment, as well as the inclusion of slag 
and flaws, which are often the cause of 
“rious accidents, are revealed by a micro 
‘copie study of the etched metallic sur- 
face. 

Metallography is now being paid con- 
Siderable attention at the Massachusetts 
Nstitute of Technology, which is among 
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SPINDLE OF VERTICAL BORING MACHINE. 


in that line is under supervision of Dr. 
Henry Fay. Investigations made in the 
past have formed the basis of graduating 
theses by the students, and alumni of the 
college have successfully applied in the 
steel industry the 
Experiments are 


iron and knowledge 


thus gained. now in 
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progress which will show the practical 
effect upon boiler tubes of the different 


processes that have been used in their 


‘manufacture. 


Angular Cutter Driver for Milling 
Machines. 


Figs. 1 and 2 show an attachment for 
the milling machine which will be easily 
understood. The device is for the purpos« 
of driving a milling cutter, usually a gea 
cutter, at any angle to the normal for cut 
ting helical gears, worms, racks, etc., as 
may be required. The cutter is strongly 
and securely held and driven and remains 
central no matter what the angle may be at 
which it is set. A is the usual overhang 
ing arm of a standard milling machine, to 
which is clamped the frame or bracket G 
which carries the device. B is the mill 
ing machine spindle, or an extension of it 
C is the cutter spindle, and D is the cutter 
On both B and C are smal: bevel pinion: 
with a large double-faced bevel gear E be 
tween then. This gear is simply a ring 
combining the two bevel teeth faces, with 
a projecting tongue all around it which is 
guided in a continuous circular groove 
The bearings of the cutter spindle C are in 
a circular casting H tongued to G, revol 
uble to any angle, and securely clamped 
by the tap bolts shown. This is 
tially all of the device. The cutter may be 
set to run with equal ease at any angle 
whatever, and if it is central on the spindle 
it always remains central. The usual spiral 
attachment used in connection with it al 


essen- 


ways remains parallel with the platen, and 
helical gears of any angle may be cut. 
Worms are cut bythis device, it is claimed, 
more cheaply and quickly than in any 
The end of spindle C may have a 
ocket for mounting cutters or drills 

With the spindle at 90 degrees 


lathe. 
taper 
outside 
may be 


any drilling, as of index plates, 


done in connection with the usual dividing 


head which comes with the machine. This 
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device is the invention of Frank Burgess, 
proprietor of the Boston Gear Works, and 
it has recently been patented. 


The Judge’s Apprenticeship—Second 
Stage. 


BY S. A. BETTER. 

After some months of experience, 
“Ark.” was allowed to use a drilling ma- 
chine of a higher class than that with the 
wooden bed. This precision drilling ma- 
chine had planed iron “V’s” screwed on 
its wooden bed, and was in generally bet- 
ter shape than the first machine. It also 
had ten or twelve twist drills and a Beach 
drill chuck. These last tools were put 
high up on a shelf, and Ark. wasn’t al- 
lowed to use them until he’d had about a 
year’s instruction, and then only under 
careful guidance from “Starboard,” the 
experienced mechanic and oldest hand, 
who ran the 20-inch lathe. 

This lathe merits some description. Its 
back gear shaft, not sleeve, was journaled 
in horizontally sliding boxes, held in the 
in or out position by pins. The carriage 
feed was a chain, operated by right or 
left-hand worm gearing, and kept slack 
enough to allow time for a light lunch be- 
tween throwing the worm in gear and be- 
ginning to cut. Several of the change 
gears for screw-cutting had figures on 
them, but Starboard knew most of them 
only by their looks. The carriage nut was 
solid, and to connect it with the carriage 
for screw-cutting, you simply turned the 
lead screw with a hand crank, which im- 
provement Starboard had applied to the 
large gear usually kept on the screw, until 
the nut struck the end of the carriage, and 
then you screwed it to the carriage with a 
cap-screw. This lathe and the Putnam 
planer had left-hand feed screws, and all 
the other machines had _ right-hand 
screws, which fact caused many false mo- 
tions to a new man. Its legs, pleasing to 
the sculptor’s eye, were Hogarth’s line of 
beauty, with flutes and capital suggestive 
of a Corinthian column surmounted by a 
ballet girl’s skirt. The lathe had evidently 
been built from perspective drawings. 

The countershaft clutch pulleys had 
jaws well out on the arms, and the for- 
ward clutch fell into gear with a dull, 
sickening thud, while the engagement of 
the backing clutch was like the crash of 
empires. The pulleys had a way of going 
to pieces at more or less regular intervals. 
This safety clutch automatically disen- 
gaged itself after the lathe had run a few 
turns, unless the shifter was tied with a 
string. It was also useful in preventing 
visitors from impeding the lathe hand. 
When the curious visitor brought his nose 
so close as to mar the work, one or two 
touches on the backing clutch always 
warned him to a respectful distance. The 
screw-cutting gear gave the same gradual 
approach to the cut that marked the chain 
feed. The tool-post block was bolted to 
the slotted upper part of the weighted 
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“rise and fall” rest, which was fed by the 
cross screw, of 12 pitch, a travel of not 
over 6 inches. Any facing of more than 
12 inches diameter was done on thie instal- 
ment plan. 

Starboard was chorister for the church 
over the river, and, when in a calm frame 
of mind, would throw in his worm chain 
feed and, focusing his glasses on the tool, 
would sing gently, beating time with his 
right, ‘‘We are watching, we are waiting,” 
or, starting afresh after the clutch had 
slipped out of gear, and tying up the 
shifter, he would intone ‘“‘Blest be the tie 
that binds.” 

At an early date Ark. spent some time 
helping William the affable tap and test 
some steam radiators of the indirect type. 
These were hollow castings, about 36 
inches long, 114 inches wide and 6 inches 
high, with their flat radiating surfaces 
covered with pins. They were tested with 
steam pressure, from 20 to 40 pounds. It 
was no uncommon occurrence for a casting 
which: apparently leaked all over its sur- 
face to be made perfectly tight by a very 
few minutes of judicicus pening. In the 
case of a large hole, a tapered square 
punch was driven into the hole and a 
tightly driven copper plug ended the 
trouble. A hole of large size was some- 
times drilled out and tapped for a pipe 
plug. 

In this connection Ark. became ac- 
quainted with the table drill. This time- 
honored machine tool had a vertical spin- 
dle running in a stationary sleeve with 
right-hand thread on which turned the 
threaded hub of the 18-inch hand-wheel. 
A cross-bar fastened above the wheel by 
two vertical studs, and having set-screwed 
collars fast to the spindle above and be- 
low it, gave the feed to the spindle. This 
arrangement constituted an automatic feed 
of greater simplicity than merit. If left 
alone, with the spindle running, the hand 
wheel would go spinning down to the end 
of its travel and jam there. When using 
small drills, the heavy unbalanced spindle 
and hand wheel, loose in collars and 
threads, would drop down as the drill was 
coming through a piece of work and break 
the drills. The only way to avoid this 
was to back up hastily as soon as the drill 
began to break through. The table of 
this drill press was a morticed wooden 
frame of 4x 4-inch stuff, on which were 
laid, when needed, 2x 10-inch planks for 
holding the work. Holes which were to 
be drilled reasonably square were either 
“sighted” carefully or the work was 
wedged up until a try-square showed it 
about right with the octagonal drill shank. 
If a large drill was in use, it was no un- 
common occurrence for the wobbling 
forged drill to shake out the blocking and 
“shims” and run the hole away in any di- 
rection but the one desired. A large and 
varied assortment of lumber was spread 
around the drill for blocking up the work. 
Sometimes the workman erected a nice 
pile of blocks of considerable hight and 
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set his work on it, and when a large drill 
commenced to come through, it would 
catch and swing the piece around and 
knock down the whole works, usually 
benefitting, incidentally, the miachinist’s 
toes and showing his command of lJan- 
guage. 

In tapping some of the radiators for 
I-inch pipe, with four hands pulling the 
wrench, William remarked, “Ark., that tap 
goes scan’lous hard. There’s another one 
on the shelf; get that.””’ The other tap cut 
so easily that Ark. examined both taps to 
see what caused the difference. The only 
difference he could see was the mark, 
“Pat. Machine Relieved,’ on the tap 
which cut freely. He learned later from 
the ‘Complete Practical -Machinist” and 
from the ‘American Machinist” that the 
one tap, having no clearance, or, rather, 
having negative clearance, forced its thread 
into the work, while the other, being re- 
lieved, cut the thread. 





A Parallel Drawing Board Attach- 
ment. 


The interest shown in the parallel ruling 
attachments for drawing boards, recently 
described and illustrated in our columns, 
fully warrants us in showing another, 
which will be readily understood by refer- 
ence to the accompanying cuts. This sim- 
ple arrangement is readily applicable to 
any drawing board, and assuming the 
board and a suitable ruler provided, the 
other necessary parts comprise six small 
grooved sheaves with a round-head screw 
for each to run upon, a clamping thumb- 
screw, nut and washers for each end of 
the ruler, and the necessary length of fine 
wire. Figs. 1 and 2 show different meth- 
ods of attaching the parts. In Fig. 1 the 
sheaves M, O, L, P are placed flatwise of 
the board, and so that they project a little 
horizontally over the back edge of the 
board, the sheaves O and L being let in so 
as to come flush with the top of the board. 
The sheaves N and K are attached verti- 
cally to the ends of the board at the front, 
the top edges of the sheaves coming just 
below the top edge of the board. The 
wire, when properly strung over the 
sheaves, is practically continuous, the 
ends which are at the back of the board 
being looped and drawn together by 4 
string, which makes a simple and easy 
way of adjusting the tension of the wire. 
Both ends of the ruler are clamped to the 
wire, as shown in Fig. 5. Then, supposing 
the ruler to be moving toward the front of 
the board, the wire passes, say, from the 
right-hand end of the ruler to sheave K, 
down over it and back to P, around P and 
up to O, around O to the left-hand end of 
the ruler, which thus also move forward. 
The wire then goes down over sheave N, 
back and around M, up to and around L 
and forward to the right-hand edge of the 
ruler again. It is not necessary to go Over 
the arrangement shown in Fig. 2 !1 detail. 
The wires here cross under the board, and 
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both the front and back edges are !eft free 
to work from. With either arrangement 
the clamps may be slackened and the ruler 
clamped again in an oblique position if re- 
quired. Figs. 3 and 4 show how the ends 
of the ruler may be finished, the former 
being the blade of a T-square with the 
head removed. The set of these attach- 
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Fig. 5 


A PARALLEL DRAWING-BOARD ATTACHMENT. 
ments which we have seen is made entirely 
of aluminum, except the screws, and is a 
neat job, and evidently very easy to apply. 
It is made by F. G. Hobart, 724 Union 
street, Beloit, Wis., and he sends the set 
by mail for $1.50. 


Letters from Practical Men 
What the Molder Has to Do. 


Editor American Machinist: 

Some time ago the question was asked 
why there are no inventors among foun- 
drymen and molders, Thinking of what 
molders have devised to enable them to 
Successfully manipulate so fragile a ma- 
terial as that of a sand mold, and of the 
constant care to be exercised when con- 
‘tructing a mold, or, what is the same, 
seeing that others do not become careless 
f overdo things, I send you a little list 
* a number of original tricks that the 
‘oundryman is daily called upon to prac- 
tee or to plan for: 
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1. To make lathe-bed castings of vari- 
ous lengths from the same pattern. 

2. To separate the cheek of a mold or 
the core box of an ogee lathe-bed. 

3. To increase the width of face of pul- 
leys, spur gears, etc. 

4. To increase the width of face of an 
oval armed gear and have the arms in the 
middle of the rim. 

5. To cast a worm without longitudinal 
joint or seam. 

6. In casting a kettle to increase the 
inner depth and thicken the bottom. 

7. To cast two, three or four-bladed 
propeller wheels with pattern of one blade. 

8. To weld cast iron or brass; to cast 
trunnions on cannon, teeth on gears, etc. 

g. To make composition castings 12 
feet long or so in a 7-foot flask. 

10. To increase or decrease the length, 
to widen or contract a mold. 

11. To cast a long, heavy, chunky piece 
with a 1-inch hole clean through it. 

12. To take off a thin pattern of irregu- 
lar form from a block with beads and 
curving upon it. 

13. To reverse a pattern from convex 
to concave. 

14. To arrange iron core arbors and 
flasks that thin pipe can be made with 
green sand cores and no chaplets. 

15. To plan to pour 12 or 14 tons or 
more of metal into one casting and have 
but a 5 and 6-ton ladle to do it with. 

16. To get a pattern out of the sand 
where back draft is all the draft that has 
been given. 

17. To mend up the wreck such patterns 
create, and bring shape and symmetry out 
of the evident chaos. 

18. To correct or counteract tendencies 
of crooking. 

19. To prevent cracking; to relieve as 
far as possible all internal stresses. 

20. To split hubs, rims, ete., of driv 
ing wheels; hubs and rims of pulleys, 
gears, etc. 

The above are a few of the problems 
that constitute sappers, as it were, of the 
foundryman’s fount of original thought. 
Be it remembered that each day brings to 
notice some problem as above mentioned, 
but differing with kaleidoscopic variation 
from preceding ones. What served as a 
safe road to follow yesterday may require 
a somewhat different course to-day. In 
addition to these frequently occurring calls 
upon his ingenuity and judgment is the 
narrow margin between success and fail- 
ure that he is ever standing upon. It 
would be strange indeed if he did not be- 
come, at least as others think, conserva- 
tive, disposed to leave well enough alone. 
The foundryman’s unrest by day in the 
shop unfits him for mental exertion at 
The of the trade I 
mentioned keen consideration 
and often result in 


home. tricks have 
require 
when put into practice, 
evidence of true genius, seldom known or 
appreciated outside the walls of the foun 


dry. L. C. JEWETT. 


The Salary Expected. 
Editor American Machinist: 
The various articles on “The Salary Ex- 


pected” interested me greatly. To my 
mind, ‘Ezekiel,’ in issue of March 8, has 
hit the nail more squarely on the head 
than any of the previous writers. In the 
first place, it would seem reasonable to 
expect of the advertiser for “Help 
Wanted” that he should state as nearly as 
possible without revealing identity, the ap- 
proximate location, whether in a city or 
town, etc. 

Secondly, every advertiser should state 
explicitly—what a few do state—whether 
the position is temporary or likely to prove 
permanent. 
with the superintendent of a large corpora- 
tion, manufacturing who 
wished to secure a man of experience to 
perfect a line of pneumatic apparatus. The 


I recently had a conference 


specialties, 


plant is located in a city of considerable 
size, 75,000 to 100,000, in New England, 
and the employees of all departments, in- 
cluding draftsmen, are expected to work 
a full ten hours per day. Now, this super- 
intendent nearly collapsed when I told 
him that I could not accept the position 
for less than $5 per day. He could get 
men, so he said, for $3, but would give 
me $3.50. 

Now, his ad. was quite alluring, “good 
wages and position to right 
man,” etc.; but as it has been repeated sev- 


permanent 


eral times since, I suppose the “right man” 
has not been found yet. 

Another large 
small and remote New England city, re- 


concern, located in a 
cently advertised with much the same at 
but 
friend of mine found that the head drafts 


tractions, when on investigation a 
man over a force of twelve to fifteen men, 
and who had been with the company ten 
was receiving $109 per 


to twelve years, 


month, he concluded not to give up a 


steady position, with eight hours instead 
of nine, at the same salary, $84 per month. 

A fact that should be considered in con- 
with the 
tion is, that most men have a preference as 


nection “salary wanted” ques- 


to location. Some men prefer to work 
for less wages, nominal, in a city with its 
varied attractions, 
more to live there than in the country; 
Some prefer 


even though it costs 


others prefer the country. 


one section of the country to another, 
while ali are ready to go to any of the 


I yT 


home or 


places at a satisfactory compensation. 


example, a man who has ties 


otherwise, in New England, may be sat 
fied with $3.50 to $4 per day in case of a 


draftsman, and would want $4.50 to $5 t 


go to New York or Philadelphia, and 
would not go to Chicago at any rea 
able figure, or vice versa. Hence, in an 


swering most of the vaguc 
he is entirely at sea 
Moreover, 1 


any, nacea I 
men will accept a | 
cern where ther hance 


ment, at a 
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our old-fogy companies, such, for instance, 
as one of those aboye :nentioned, which 
employs several hundred men and con- 
siders a tool room “a fad.” 

In short, it seems to me that every ad- 
vertiser should be as explicit as possible 
as to location, etc. Then the applicant 
should state his qualifications as truthfully 
as he can, in no case disparaging his abil- 
ity nor claiming capabilities which he 
knows he does not possess. If his quali- 
fications as stated by him, and perhaps 
endorsed by references, appear to fill the 
bill, the matter of salary should be con- 
sidered and determined, if applicant is en- 
gaged, according to circumstances and by 
mutual agreement. 

“Bell Crank” thinks the matter of “sal- 
ary wanted,” like the price of a machine, 
is a fixed one; but, as I have endeavored 
to point out, most men have a range of 
salary, the exact amount to be governed 
by circumstances, while the maker or 
dealer cares nothing as to location of the 
shop which is to use his machine or the 
personnel of the management. 

Mac HInery. 





Automatic Releasing and Govern- 
ing Device for a Windmill Pump. 


Editor American Machinist: 

The problem of applying the power of 
the wind in a more economical way, espe- 
cially for pumping, than is done in the 
modern windmill has occupied my 
thoughts for some time. I have noticed 
several articles in your columns on this 
subject, especially one by Tecumseh Swift 
on “Windmill Inefficiency,” which ap- 
peared nearly a year ago. During the past 
year I have devised a way to accomplish 
this which gives very satisfactory results 
in practice. 

The modern windmill is very seldom 
equipped with a pump large enough to re- 
quire more than a four or five-mile wind 
to run it, for the reason that it is in light 
winds that a result, however small, is de- 
sired. The consequence is that in heavy 
winds the work done is very small com- 
pared with what the mill might do. If the 
mill is loaded with a large pump it does no 
work in light winds, and in heavier winds 
it is hard to start a large pump from a 
state of rest, as the full load must be over- 
come by the direct pressure of the wind 
on the fans of the mill. In the device here 
shown the connection of the pump with 
the mill is automatically broken if for 
any reason the mill does not complete a 
full stroke in a given time. In other 
words, the mill takes hold of the pump 
rod and raises it as far as it can with the 
power furnished by the wind, and when 
it can do no more it lets go; it continues 
its motion without appreciable load, and 
on the return stroke takes hold of the 
pump rod again at its lowest point, does 
all that it can in the next stroke, and so 
on. 

Referring to the accompanying sketch, 
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the action of the driver may be under- 
stood. The piece marked 1 we may call 
the main frame. It is connected to the 
crank of the mill above it by a suitable 
rod, and has a constant vertical travel at a 
speed which varies with the wind. 2 is 
the pump-rod connection, rigidly secured 
to the pump-rod below, and capable of slid- 
ing freely in frame 1. At the upper cnd of 
rod 2 is fastened the block 5. Levers 3 
and 4 form a toggle joint, the lower end 
of 3 being attached to the sliding frame 
I, and the upper end of 4 being attached 
to block 5 on the pump-rod connection, so 
that when these levers are in line, as 
shown, the pump rod has the same vertical 
movement as frame 1, and the pump piston 
will be traveling its full stroke. From 
the upper end of lever 3 there is a pro- 
jection to the left, and when the long arm 
of lever 7 is appreciably below the hori- 
zontal the short arm of it, which extends 
downward, strikes the projection on toggle 
lever 3, throwing the levers out of line 
and stopping any further lift of the pump- 
rod for that up-stroke. The spring 14, 
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as to give a strong pull when the toggle 
approaches its straight and locking posi- 
tion, and a diminishing pull as the toggle 
flies out. Screw 6 serves for adjusting 
the locking position of the toggle joint, 
When lever 7 drops sufficiently to release 
the toggle, the lower end of it strike 
stop 9, so that it can drop no farther. 

The vertical governor cylinder 10 js 
nearly filled with oil, and in it is the piston 
11, with a rod extending upward and con- 
nected to the outer end of lever 7. The 


the 
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AUTOMATIC 


chain 15, quadrant or bell crank 16, and 
rod 17, attached at its lower end to block 
5, operate to bring the toggle joint back to 
its locking position again on the down- 
ward stroke. It will be noticed that the 
leverages of the quadrant are so arranged 


RELEASING DEVICE 








Pump Rod 





— 
American Machinist 


FOR A WINDMILL PUMP. 


piston has a large clack pening 
toward the oil below the 
small adjustable valve, operated 
opening to the oil above the | 
valves thus permit the puist 
quickly and freely upward, 


and ¢ 
rod 12, 
Thes 

move 
slowly 
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downward. The weight 13 secures the 
necessary downward movement. When 
the mill is not in action the lever 7 falls 
until stopped by lug 9, so that the mill will 
always start without any load, and there 
will be no load for the first stroke. As 
frame I approaches the upper limit of its 
stroke, the adjustable screw in the small 
end of lever 8 strikes lug 18 on lever 7 
and lifts the lever and the piston in the oil 
cylinder so high that it will not have time 
to fully descend if the mill is running at 
or above what may be called its full nor- 
mal speed, and this result will follow for 
each successive stroke so long as the speed 
keeps up. If, however, the mill is run- 
ning slowly, the oil piston will descend 
so low that lever 7 will release the toggle 
before the upward stroke is completed, 
and the point of the stroke at which this 
release will occur will be determined by 
the time that the oil piston has had to fall. 
Should the mill become stalled while the 
pump is lifting, the lever 7 will be descend- 
ing and will soon release the toggle, and 
thus throw off the load for that stroke. 

It may be thought that this breaking of 
the connection when the mill is running 
will produce a dangerous shock to the 
pump and mill. This is provided for to 
some extent by the cushion which takes 
the shock of breaking the toggle, and is all 
that can be desired, as far as the mill is 
concerned. The spring is strong enough 
to prevent the mill from starting in a 
wind that is not strong enough to do 
effective pumping. I find it desirable, in 
practice, to allow the weight which con- 
trols the breaking arm to fall rather slow- 
ly, as by this means, in light winds, the 
mill has time to slow up, and there is 
very little shock when the toggle is broken, 
as the movement of the piston is very 
slow and the valve has nearly seated. It 
is better to complete a stroke slowly, in 
moderate winds, than to break the toggle 
and keep up the speed of the mill. 

In irregular winds the mill will start 
earlier and continue pumping longer than 
it would if this device were not used. It 
is intended to load the mill with a pump 
of at least twice the usual capacity, and it 
is easily seen that in good winds we get 
double the result usually obtained, while 
in light winds we get as good results as 
are obtained with a small pump. 

FreDEerRIC W. BLANCHARD. 


Holbrook, Mass. 


[Doubtless many of our readers will be 
interested in the above device, merely for 
the ingenuity displayed in it, although 
rane may have doubts as to the sufficiency 
in it of all-the-year-round, go-as-you-please 
characteristics for an everyday windmill. 
The idea of it would seem to be capable of 
other applications, as, for instance, in driv- 
ing intermittently operated air compres- 
The 
device has recently been patented by the 
Writer of the -Ed.] 


‘ors for shop service and elsewhere. 


above description. 
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Solid Steel Hydraulic Valves. 
Editor American Machinist: 

Among the jobs that have come to my 
share there were, a short while since, three 


hydraulic pumps which were to work at a_ 


pressure of 4 tons per square inch, and 
which required in all seven valves as per 
sketch Fig. 1, cut out of solid steel; and 
as this looked like a job that was going to 
cost money, as we had not a milling ma- 
chine in the shop, I set about to see what 
I could do, and as it turned out a success, 
I thought the method might be of interest 
to others. I suggested a jig, but it was 
thought at first that, as so few were re- 
quired, it would not pay for the making. 
However, we arranged in the end that a 
comparison should be made, and for this 
purpose one valve was made as first pro- 
posed, by drilling down close to the head, 
chipping a clearance, and after that shap- 
ing out the pieces between the wings. 
This when finished, from the tediousness 
of the job and the amount of hand work 
on it to make it look decent, cost 13s. 9d. 
($3.42). I then started to do the remain- 
ing six in my own way. In the first place, 
the ever-ready scrap-heap was called into 
requisition, and a casting was selected. In 
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Fig. 2 

SOLID STEEL VALVES. 
this I had bored out three holes the size of 
the head of the valve and drilled it for six 
set-screws. Then six pieces of steel were 
turned up to just fit in these and the cen 
ters were left in. - These were marked off 
with lines at 120 degrees and then placed 
one in each hole in the jig, with one of 
the lines in agreement with corresponding 
lines on the jig. The 
tightened to keep them from shifting, and 
they were then placed on the lathe and a 


set-screws were 


hole bored up as far as was required in the 
center of the three (see Fig. 2), finishing 
They were then 
that 1 

and an 


with a flat-ended drill. 
turned the 
through an angle of 120 degrees- 
hole when by turning 
them again and boring a third hole, the 
complete on the 


around to next line 


other was bored, 
three guide-wings were 
first three valves. All that 
to finish them was to mount them on the 
turn 


now remained 


centers which had been left in and 


them down to the proper size, which of 


course removed the marks of the set 


screws and cut the bevel valve face. 
The remaining three were done in the 


4 


same way, and upon counting the cost, it 


-to be 
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was found that these six, including the 
cost of making the jig, had been finished 


for gs. 8d ($2.32), or at a cost of Is. 744d. 
(314% cents) against 13s. Qd. 
($3.42)—a saving which was well worth 
Geo. R. MARTIN. 


each, as 


making. 
London, England. 


Discharge for Cause. 
Editor American Machinist: 

I was thinking the other day about when 
silly Doyle broke the punch. That was 
more than twenty years ago, and I think 
silly was punching 
out chain links for dredge work. They 
were a good deal like the links of bicycle 
chain that we see to-day, only they were 


of it once in a while. 


about 34 inch thick and, say, 6 inches long 
over all, circular at each end, and curving 
in along the middle, so that the perimeter 
of the link, punched out of flat bar a little 
wider, was as much as a foot, and it took 
considerable of a the 
Well, Billy was working 


squeeze to drive 


punch through. 


right along and carefully looking after 
the feeding of the stock, and _ scarcely 
missing a stroke. In his diligence he 
forgot to keep the links cleared away 


from under the punch, and finally there 
was one too many, and when the punch 
came down the next time something had 
to give, and the thing that did the giving 
was the big casting of the punch. Th 
crack in the casting practically broke it 
silly put on his coat and 
right The 
silly was sent for, and he was a faithful 


right in two. 
cleared out. next morning 
workman in the shop for years after that 

Now, it would have been all right if Billy 
had not been sent for, and the men gen 
erally would have considered that it was 
There are many shops where, 
had 


all right. 
after 
skipped out, he would have been bounced 
but 


such an occurrence, if he not 


anyway ; how much wiser and better 


the 


some 


done 
the 


was thing that was actually 


knowledge of 
very 
suffered 


From internal 


feelings of a workman, I am sure 
that Billy felt 
longer over the job than the boss did; so 
that, as far a 


sure of more than enough anyway, and a 


worse and much 


punishment went, he wa 


peremptory discharge would have dimin 


ished rather than added to his regret. Not 
a particle of Billy’s previous skill as a 
workman was annihilated by the breaking 
of the punch. He was as good a workman 
as before in every respect, with the added 
recommendation that he would be sur 

be more careful, and the probabilit 
were 10 to 1 | as to h breaking 


ond punch. 


have been 1 ed, unde 


J am not quite saying t] 
should 


wages 
circumstances, but a thought of 
uggested by the occurre 
glad to say that the de on olf th 
was such that it 

o that it 


| ervice% 


I and a 


Pore 


of work on which 


wa plac ed 
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neath, with four long and big bolts at the 
corners, and before the nuts were finally 
tightened the bolts were heated along the 
length of them, enough to give a shrink- 
age pull that made the crack invisible 
evermore. 

I suppose that what started me to think 
about this was a recent railroad occur- 
rence that I read about in the papers. 
There was a collision, and the engineer of 
the train that did the colliding promptly 
confessed that he, and he alone, was to 
blame for it. He had run past a signal 
that was set against him, and which he 
clearly saw and recognized, but which he 
believed and persuaded himself was sure 
to be immediately reversed. Of course, 
this was as clearly defined and as bad an 
offense as an engineer could be guilty of, 
and he was promptly discharged. There 
was absolutely nothing else to do,as every- 
one must say; and yet I not only feel 
sorry for the discharged engineer, but I 
also have to believe that the probabilities 
would all be in favor of his increased effi- 
ciency and reliability. A similar case was 
that of the captain who ran the “Paris” 
on the rocks. An error of judgment in a 
single hour annihilated the record of a 
lifetime of faithful and successful service. 

We hear often of “discharges for cause.” 
The expression is a misleading statement 
of the problem of discipline. It aims to 
deal with the past rather than with the 
future. The discharge of Billy Doyle 
would not have made the punch frame 
whole. Discharge in the other cases has 
not restored the cars that were wrecked, 
and did not float the ‘Paris’ again. Cast- 
iron rules may be necessary for govern- 
mental and corporation discipline, but even 
then they should have cast-iron men to 
operate upon. It is one of the many ad- 
vantages of the private concern that the 
human element may be recognized on both 
sides, and when the shop of the individual 
grows into the corporation it loses one of 
the best elements of substantial success 
and progress in the personal attachments 
and incentives that no longer flourish. The 
most successful of the big corporations has 
been the one that has had a very human 
man—and I don’t mean a weakly humane 
man, either—at the head of it. The young 
fellow not long out of the technical school 
or the college, who is what such an insti- 
tution will make him, and who is nothing 
more than that, is the one very likely to be 
making and enforcing his cast-iron rules, 
he thinking meanwhile that the men are 
made of wood and that he all the while is 
bright steel. Of course he is wrong all 
around. He is the one who is likely to 
learn to appreciate the value of good men 
by a plentiful lack of them. Any shop 
which makes it a fixed rule to discharge 
any man for any act, not distinctly ma- 
licious or revealing incurable habits of 
carelessness or negligence, will soon lose 
its best men, and the average of skill and 
reliability in its force cannot fail to de- 
teriorate. 
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It’s just the same the other way, too. 
A man shouldn’t be in too much of a 
hurry about discharging his boss. His 
job calls for skill as much as any other, 
and the skill that is required to do a first- 
class job of bossing is just as rare, and 
takes as much sifting and training to pro- 
duce, as any other. To retain an em- 
ployer it is necessary sometimes to over- 
look some of his shortcomings. As he 
learns by experience that it will not do to 
discharge every man whenever he proves 
that he is not quite perfect, so it is well 
to remember, on the other side, that you 
can’t run things very well or very long 
without a boss, even if he may not be the 
most satisfactory poss in the world. It is 
a rather poor boss who is not generally 
better than none at all. I remember once 
that Charly Punchard was running the 
big planer and I was running a lathe not 
far away, with a long sojering cut, and I 
strayed over by him and he began to un- 
load his mind about the troubles that he 
was having all the while with the boss. 
His troubles were nearly all imaginary 
ones, as I very well knew. It was mostly 
because he had an idea that he was not 
appreciated. ‘Why, Tecum,” he said, 
‘you can bet that if it wasn’t that I can do 
better here than anywhere else I wouldn’t 
be here ten minutes.” And I very quietly 
told him that he ought to appreciate the 
fact that he could do better there than 
anywhere else, and shut up. 

TECUMSEH SwIFT. 





A New Demonstration of the Prop- 
erty of a Right-Angle Triangle. 
Editor American Machinist : 

Being somewhat of a mathematical an- 
tiquary, I have unearthed from various 
sources some forty figures to prove the 
celebrated Euclid I., 47—otherwise known 
as the “Pons Asinorum.” 

I have recently devised the enclosed 
proof, which I think is new, and a very 
simple one for convincing those who be- 
lieve that “seeing is believing. It is, in 
fact, a verification by construction, and 
knowing the importance of this proposi- 
tion to mechanics, I thought perhaps it 
might interest some of the readers of the 
“American Machinist.” 

I have used the proof with success with 
my class in geometry, composed of young 
machinists and carpenters. 

Proposition.—The square on the _ hy- 
pothenus of any right-angle triangle is 
equal to the sum of the squares on the 
other two sides. 

Draw a right-angle triangle 4 BC and 
erect squares upon its sides. 

Now, if the two smaller squares can be 
cut up, so that with the pieces we can 
make the larger square, or vice versa—if 
the larger square can be cut up, so that 


” 


from the pieces the two smaller squares 
can be made—then the sum of the smaller 
squares equals the larger square. Q. E. D. 


April 5, 1900. 


Con-truction.—First: Draw E F paral- 
lel to AB; BD being J B continued; GF 
parallel to B D; then from the five pieces 
I, 2, 3, 4, 5 square J A can be made, as 
shown. 

Second—Draw HI parallel to AC; JK 
perpendicular to HI; AL perpendicular 
to HI; LM equal to BC; MN parallel 
to AC; then from the five pieces 1’, 2’, 3’ 











E ay em 
DEMONSTRATION OF THE PROPERTY OF THE 
RIGHT-ANGLE TRIANGLE. 


4’, 5’ squares B D and EC can be made, as 
shown. 

Those familiar with geometry can easily 
prove that the dissected parts of the two 
smaller squares are equal, respectively, to 
the dissected parts of the larger square. 

J. E. G. YALpen. 
Baron De Hirsch Trade School, New York. 





Lighting Drawing Offices — The 
Tool Maker in the Drawing 
Office. 


Editor American Machinist: 


I have been much interested in the de- 
scriptions of the drafting rooms of the 
Schenectady Locomotive Works and the 
Brown & Sharpe Manufacturing Com- 
pany, which have recently appeared in 
your columns. Each has points of su 
periority that doubtless result from the 
varying conditions surrounding each case, 
and both are excellent examples of the 
tendency of progressive employers to place 
their workmen in that environment which 
at once stimulates the mind and engenders 
a more healthful spirit of co-operation on 
the part of the men. It must be very 
gratifying to draftsmen as 
know that employers are realizing more 
forcibly each day the importance of plac: 
ing their draftsmen in such an environ- 
in the highest 
best that 


whole to 


ment as will be conducive 
degree to the production of tli 


is in them. Such consideration on the 

otle > t 
part of employers must necessarily resul 
. = here _ 
in more work and better work; therefore 


it pays. 


. 
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There is one weak point in the arrange- 
ment of both of the above mentioned 
rooms, the importance of which is often 
neglected, as it has been in the two cases 
cited above. I refer to the side lighting. 
The arrangement shown in the plans is 
the worst possible under the conditions, 
for the light comes over the draftsman’s 
right shoulder, instead of the left. Com- 
ing from the right, the light throws very 
pronounced shadows on the drawing 
board. This difficulty could, of course, 
be easily overcome by facing the men in 
the opposite direction. If any of your 
readers are sceptical as to the importance 
of this objection, let them try working on 

cloudy day with the light coming from 
the right, They may surprise themselves 
at the readiness with which they will turn 
so as to cause the light to come from the 
left. Overhead lighting tends to dimin- 
ish trouble from this source, but it takes 
a very intense light to wholly overcome 
the difficulty; far more, in fact, than can 
usually be obtained. The shadows, it will 
be found, are intensely annoying when 
working with closely ruled cross-section 
paper. 

I must disagree with Mr. MacCarthy’s 
conclusions in regard to the value of a 
tool maker in the drawing room in an ad- 
visory capacity. There may be a field for 
such a man, but it seems to me it would 
be an extremely limited one. 

No man would, or should, be intrusted 
with a design unless he is familiar enough 
with shop practices to know how to avoid 
the expensive jobs of tool work Mr. Mac- 
Carthy fears. 
cannot avoid 
automaton and not a draftsman, I 


I submit that the man who 
these obstacles is a mere 
also 
submit that the man who gets so tired of 
his design that he wants to rid himself of 
it as soon as he can, and who isn’t inter- 
ested enough in his work to follow it 
through the shop, lacks one of those char- 
acteristics without which he can never be 
a successful “anything.” I refer to that 
characteristic sometimes called “stick-to- 
” The practical draftsman, the 
successful draftsman, will always picture 


it-iveness, 


in his own mind just how each piece will 
be machined when he is designing it. 
This condition should never be lost sight 
of, as it is in many cases a limiting con- 
dition, and is therefore apt to determine, 
more than any other factor, the form of 
the piece under consideration 

What is needed far more than the per- 
son suggested by Mr. MacCarthy is the 
Opportunity for the draftsman to 
the shops 


get into 
: and follow up his design. Fail- 
Ing to do this can generally be attributed 
to narrow-minded opposition on the part 
ot the employer, or his subordinate offi- 
cers, and not to a lack of desire on the 
draftsman’ s part. Were they freely 
granted this privilege, mechanical mon- 
Strosities would be rare indeed. 
SACHEM Parks. 

[lt Our correspondent will look at the 
Pictures again he will see that in both 
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cases some of the draftsmen have the 
source of light over one shoulder and 
some over the other. In the case of the 
Schenectady Locomotive Works to insist 
on left shoulder light for all would upset 
the entire scheme of doing the work. The 
ribbed glass used there has a greater effect 
in dispelling shadows than would be be- 
lieved to be possible, and our observation 
was that the light was eminently satis- 
factory. We have not seen the Brown & 
Sharpe drawing office since it was com- 
pleted, but should expect the numerous 
skylights to have a marked effect in dis- 
pelling shadows, and, if otherwise, such 
tables as are unfavorably situated could 
easily be turned around. The fact that 
they are not so turned would indicate that 
the light is satisfactory.—Ed. ] 





The Charges on a Sample Drill. 
Editor American Machinist: 

The following particulars will, no doubt, 
be of interest to some of your readers: 

We recently had occasion to inquire for 
an American drill grinding machine, and 
in order to it would 
fulfil our rather special requirements we 


ascertain whether 
sent a sample drill, weighing about 1% 
pounds, to the the 
through a firm of forwarding agents, with 
instructions to pay all charges through to 
destination. We were therefore surprised 
to hear from the American firm that the 
drill with dollar and 
fifteen cents charges on it, and asking us 
whether it was worth enough to pay to 
We communicated with our 


makers of machine 


came to hand one 


send it back, 
forwarding agents, and on looking into 
the matter they report as “The 
made up as follows: 25 


follows: 
charge of $1.15 is 
cents war tax, 10 cents sample office fees, 
50 cents customs cartage and brokerage, 
and 30 cents express carriage to Kalama- 
zoo. The last item of 30 cents ought not 
to have been charged to consignee, as we 
advised it paid to destination; this has 
With 
have no 


now been refunded to consignee. 
regard to the 
control whatever; they are charges made 
by the U. S. We think that 
your machine builders will soon be advo 
for free trade 
already), as an import duty of nearly one 


other items we 


Customs.” 


cates (if they are not so 
dollar on a sample worth about one-quar 
ter of that amount must be a hindrance to 
their trade; or the 
trade still 
the expense of the tool buyers? 
JosepH ApbAMSON & Co., 
by Daniel Adamson 


does American tool 


require this bolstering up at 


Hyde, Cheshire, 


England 


Putting on Heavy Belts. 
Editor American Machinist: 
The ketches 
simple device for putting on heavy belts 
when it is necessary to shut down in order 


accompanying show a 


to do so, and where a rope is usually em- 
ployed for the purpose. 


Take a piece 5-16 or 34-inch round iron 


41-327 


and bend it as shown in the small sketch 
at the top, and hook the short end over 
the edge of the rim of pulley and the long 
end under the belt as indicated. Start up 
the engine slowly, and when the belt is 
on it is not necessary to stop, as it is when 


— — = °) 


= 
» 
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a rope is used, because the short end of 
the hook will always straighten out and 
disengage itself. It is a good plan to use 
light iron for the purpose as 
will straighten out 


a bar of as 

will answer, since it 

and free itself with less strain on the belt. 
I have never used this method on iron 


pulleys, but presume it would be necessary 


to file a little notch in the rim to allow 
the hook to catch in. It works admirably 
on wooden’ pulley A. C. MILLs. 


Jackson, Mich. 


The Association of Engineering 
Societies. 


This association, through its Journal, 1s 
doing a most effective work It 
is an excellent illustration of that faculty 
are 


highly 


for adaptation to conditions which we 


American character 


glad to consider an 
istic, 

‘| he report of the Secre tary ol the Asso 
1899 shows a degree 


ciation for the year 


of prosperity which would appear remar! 


able if we were to o erlook the fact that 
the association rests upon a sound bus! 
ne principle—that of combination and 
concentration of effort for a su 1 
pose—viz., the proper and econom ib 
lication of the pape id pre 
the several societies compo 

The prin pal feature ! 

et forth in four 
reproduce two 
aggregate membe 
from SO4 tO 1699 
gram of cost « 
of il 

ive 

From t 

First t 
of the 
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which increased from 1174 to 1477 during 
1895, and was then reduced to 1106 by the 
withdrawal of the Western Society of En- 
gineers, has since steadily increased again, 
until at the close of 1899 it had practically 
made good the loss so caused. 
Second—That the geographical limits of 
the association now extend from the At- 
lantic to the Pacific, and from Montana 
and the Great Lakes to the Gulf of Mex- 
ico; so that the pages of its “Journal” 
represent the practice of nearly all the 
widely differing sections of the Union. 
Third—That, notwithstanding a steady 


1894 1895, 1896 
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nual assessment per member, which was 
increased from $3 to $3.66 in 1895, was 
steadily reduced to $2 in 1898, and (by a 
rebate of $1) virtually to $1 in 1899. 
Fifth—That the association, by virtue 
of its much greater membership, not only 
provides the members of its societies with 
far more material, and gives to that ma- 
terial a very much wider circulation, but 
also proves itself a vastly more econom- 
ical and efficient means of publication than 
any individual society, with relatively 
small membership, can hope to provide. 
In round numbers, the cost of publication 


1897 1898 








$4000 


2937 





3000 





2000. 
| 1477 


A 
pen eae ao Bere 








1000 1 174 


porlars 
2562 
2000 


— 


ee A 
1370 1465 





—7T59( Deficit) 














—1000 





1894 1895 1896 


FIG. I, 


1897 1898 1899 


DIAGRAM SHOWING AGGREGATE MEMBERSHIP AND NET ASSETS 1894 TO 1899, 


INCLUSIVE, 


1896 


1897_ _ 1899 





”» 








-—--(iross cost per member 











- | 
2.51 2.53 
Oo. — mot et 
2.500V 


1, 
- = U 
247 po i Pen, 2.29 
> 


—, Do _ 
| a nae 2.19% 











| ee FOSS COSt per member 
per 1000 pages 

o-——--Annual assessment 
per member, 

















2.00) "s, 2.00 
“. 
™ 
“. 








> 
Assessment less rebate 1.00%. 1 





1 
1894 1895 1896 


1897 1898 1899 


DIAGRAM SHOWING COST OF JOURNAL PER MEMBER AND OF ANNUAL ASSESSMENT 
1894 TO 1899, INCLUSIVE. 


decrease in the annual assessment upon 
the members, the net assets of the associa- 
tion steadily increased from a deficit of 
$759 at the end of 1894 to a surplus of 
$2,937 at the end of 1898, when a rebate 
of $1.00 was made from the assessment of 
$2.00 for the express purpose of reducing 
the surplus, with the result that the sur- 
plus, which would otherwise have 
reached $3,843 by the end of 1899, was 
reduced to $2,443; for, as remarked in 
the Secretary’s report, “the object of the 
association is not to accumulate a large 
and nearly idle surplus, but to give to its 
members the best possible service at the 
least possible cost.” 

Fourth—That the gross cost per annum 
per member has steadily declined from 
$4.92 in 1894 to $2.19 in 1899, while the an- 


by the association, notwithstanding its su- 
perior quality, is only about one-fourth of 
that in the three large outstanding so- 
cieties (Chicago, Pittsburgh and Philadel- 
phia) ; and one of the four founders of 
the association, the Civil Engineers’ Club, 
of Cleveland, entirely relieved itself of all 
charge on account of the association in 
1899 by securing advertisements for the 
“Association Journal.” 

In view of these facts, we readily ap- 
preciate what the Secretary in his report 
mentions as “the difficulty of explaining 
why any engineering society in good 
standing should fail to join the associa- 
tion.” 

The Journal is published from the office 
of the Secretary—John C. Trautwine, Jr., 
at 257 S. Fourth street, Philadelphia, Pa. 
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Switzerland’s Machinery Trade. 


There are at this moment in the United 
States many manufacturers who regard 
Switzerland as a mere cipher—a country 
in which the whole population amounts to 
some 3,000,000 souls. But this small coun- 
try has a general trade of $355,000,000, 
showing a greater propoition of exports 
and imports combined per head of the 
population than any other country in the 
world. There are various reasons for this 
remarkable superiority of Switzerland as 
a commercial and industrial center. The 
country, situated right in the heart of the 
Continent, has, ever since the middle ages, 
enjoyed a great and general prosperity— 
a fact which travelers in the country dur- 
ing former centuries never ceased to re- 
mark and admire. While all the neigh- 
boring countries torn by 
warfare and overrun by foreign invaders, 
Switzerland, at first through the valor of 
and later on in 


were internal 


its inhabitants, conse- 
quence of its neutrality, enjoyed peace for 
many centuries, only interrupted by a few 
civil wars of such short duration that they 
left no permanent traces behind them. Un- 
til 1798 no foreign invader had set his foot 
on Swiss soil, and no Swiss town had 
ever been ravaged or destroyed by an en- 
emy. With respect to its immunity from 
foreign invasions within more recent times 
the conditions of the internal development 
of Switzerland bear a certain resemblance 
to those of Great Britain. There has been 
a long and uninterrupted accumulation of 
wealth, and in addition to this the intel- 
ligence and activity of its inhabitants have 
raised the country to an honorable posi- 
tion among the industrial nations of the 
world. That Swiss enterprise is not lim- 
ited to Switzerland alone is proved by the 
remarkable fact that the silk industry, 
silk-reeling and silk-throwing, and the silk 
trade of Lombardy generally, may be said 
to be largely in the hands of Ziirich firms, 
merchants and manufacturers. 

Finally, Switzerland being the acknowl- 
edged playground of Europe, an immense 
influx of visitors every year—all of whom 
belong to the wealthier classes—swells the 
consumption of all articles of daily use 
and luxury to a very considerable extent. 
In 1898 Switzerland took from the two 
countries, France and Germany, goods to 
the total amount of more than $100,000,- 
000, 

From a report recently published by the 
“Verein Schweizerischer Maschinen |n- 
dustrieller’” we abstract the following 1n- 
r 1898 


industry and trade during the yea 
again in- 


“The Swiss machinery trade 
creased considerably in 1898, and this year 
again relates more to the importaton of 
foreign machinery into Switzerland which 
increased in 1898 by 13 per cen! 
the exportation of Swiss made 1 
which nevertheless increased by 
per cent. over the previous year 
ering the great increase in the importation 


than to 
jachinery, 
almost IT 
Consid- 
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of foreign machinery and the continual 
activity of the Swiss machine works, which 
were well stocked with orders for the 
home market, it will be apparent that the 
country itself is a considerable and grow- 
ing consumer. 

Germany again took the foremost place 
in the export trade of Swiss made ma- 
chinery, this country having taken 26.1 
per cent. of the total exports, while 71.3 per 
cent. of the total amount of machinery im- 
ported into Switzerland was of German or- 
igin. Austro-Hungary took only 6 per cent. 
of the Swiss exports, while in 1897 it ac- 
counted still for 7.8 per cent. French im- 
ports of Swiss machinery fell from 15 per 
cent. in 1897 to 12.9 per cent. in 1808, 
while 9.5 per cent. of the Swiss machin- 
ery imports were of French origin, as 
against 8.5 per cent. in 1897. Italy proved 
to be a better market in 1898, it having 
taken 13.4 per cent. of the Swiss exports, 
as against 11.6 in the previous year. 

“The most striking feature in the ex- 
port trade, however, was the great in- 
crease in the Russian purchase of Swiss 
machinery, which country took over one- 
fifth of the total exports of Swiss ma- 
chinery, viz.: 20.1 per cent., as against 15.6 
in 1897. All other countries together— 
with the exception of those already enum- 
erated above, viz., Germany, Austro-Hun- 
gary, France and Italy—received 21.5 per 
cent. of the Swiss exports, thus outrank- 
ing Russia only a trifle, while in 1897 they 
took 24.8 per cent., or almost the same 
quantity as Germany. The total value of 
the Swiss machinery exports amounted to 
$7,453,800 in 1898, an increase of $803,600 
over the preceding year. The increase, 
therefore, has been the same as during 
the previous years, The imports amount- 
‘d in value to $6,175,400, an increase of 
811,200 over the year 1897. 

“The changes in the import trade show 
the following figures: 

“An increase took place in the importa- 
ion of dynamo-electric machines of $100,- 
0. Of this increase Germany is to be 
accredited with $60,000; France, $12,000 ; 
the United States—which in 1897 sent but 
*942 worth to Switzerland—with $25,000. 
the increase in the imports of agricul- 
wwral and domestic machinery amounted 
—— of which $27,000 came from 
many, $10,000 from France, $7,000 
90 Great Britain, and $44,000 from the 
— States. The increase in these im- 
— which attained the total value of 
°570,400, is to be attributed to the active 
ate M agricultural machinery which re- 
uted from very favorable harvests, and 
— kept the home manufacturers busy. 
“ubroidery machines appear with an ad- 
i which whole amount is 
dines > ited to Germany. Knitting ma- 
tly oem an increase of $28,000, en- 
Machine tigre The importation of 
vlich § Ools increased by $50,000, of 
hai ree worth was of German and 
MF nited States origin. Imports 

machinery increased by $420,- 
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000, of which $260,000 worth was from 
Germany, $68,000 from France, $30,000 
from Italy, and $72,000 from the United 
States, while the imports from Belgium 
and Austria decreased in this line, Ger- 
man locomotive imports increased by $24,- 
000. The imports of “parts of machinery” 
also showed a remarkable increase, viz., 
$310,000 more than in 1897. Of this in- 
crease $226,000 worth came from Ger- 
many, $10,000 from Austria, $48,000 from 
France, $14,000 from Belgium, $2,000 from 
Great Britain, and $4,000 from the United 
States. A decrease of $150,000, however, 
took place in the imports of iron con- 
struction; furthermore, the imports of 
flour-mill machinery decreased by $32,000 
(entirely Germany’s loss), and those of 
spinning machinery by $106,000, almost 
entirely Great Britain’s loss, 

“The export figures show less consider- 
able fluctuations, and present, generally 
speaking, a quiet picture of steady devel- 
opment. A decrease is shown in the ex- 
ports of steam boilers by $28,000, iron con- 
structions by $44,000, and embroidery ma- 


chinery, the exportation of which de- 
creased by $44,000. Exports to France, 
Austria and Italy decreased somewhat, 


while those to North America and Russia 
showed a slight increase. The greatest 
increase took place in the exportation of 
general machinery, which amounted to the 
value of $2,694,000, an increase of $274,000 
over the year 1897. Looms and weaving 
(Continued on page 44.) 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Gear Wheels, gear cutting. Grant ; see p. 20. 

Caliper cat. free. I. G. Smith, Columbia, Pa. 

lorming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches &dies. Wal.M.Wks.,Waltham,Mass. 

Light and fine mach’y to order; models and 
elec. work specialty. k. O. Chase, Newark, N. J. 

Wanted—Party to invest $5,000 in a manu- 
facturing concern. Box 283, AmMprR. MAcH. 

Book “Dies & Diemaking,” $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

Selden Packing for Stuffing box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

For Sale—Patterns for 25 machines; good- 
will 25 years’ standing. IF’. Gleason, American 
& Susquehanna ave., Philadelphia, Pa. 





For Sale—Two geared Ferracute presses, 
62 in. between uprights; little used, and in 
good condition. Address W. H. Mullins, 


Salem, Ohio. 

Threads and gears; easy rules to cut any 
thread possible to be cut in the lathe, without 
algebra, sent to any address for 25c. by G. W. 
Dixon, Spring Lake, Mich. 

Wanted—One second-hand bevel 
ter having capacity up to 12 in.; 
standard make and perfect condition. 
282, AMERICAN MACHINIST. 

An experienced pump designer will furnish 
full detail blueprints to any concern desiring 
to build duplex pumps up to 74%4x4%x10 in. 
For information and price, address Box 270, 
AMERICAN MACHINIST. 

Capital required to develop a new power 
motor applicable to automobiles, which, for 
novelty, economy, safety and weight, is far 
superior to any at present on the market. Ad- 
dress Box 271, AMERICAN MACHINIST. 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


gear cut- 
must be of 
Box 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About 


six words make a 
line. No advertisements under two lines ac- 
cepted, and no 


advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned, If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


* a 
Situations Wanted. 
First-class die sinker and tool maker ; 
design drop dies. Box 280, Amer. MACH. 
Draftsman, general machinery, for South 
or Mexico. Box 284, AMERICAN MACHINIST. 
Draftsman with considerable experience 
wants a position. Address Box 201, A. Macn, 
Up-to-date brass foundryman desires to 
change; would like to hear from party re 
quiring such. Address Box 273, Am. Macu. 
Kmploy me to economize production, im- 
prove designs,extend business, increase profits. 
Address “Know How,” AMERICAN MACHINIST. 
An experienced foreman on engines, air 
compressors and general machine-shop work, 
desirous of position. Box 281, Ampr. MAcu. 
Draftsman wants to make change ; now de 
signing printing machinery in New York city ; 
also exp. in ice making, screw machines, etc. 
Box 292, AMERICAN MACHINIS®. 
Wanted—Vosition as foreman, by a thor 
ough, practical mechanic with 8 years’ ex 
perience ; also a technical graduate. Address 
Cc. J., care AMERICAN MACHINIST’. 
Situation Wanted.—l'irst-class 


can 


pattern 


maker wants position on engine or general 
machinery work; young, sober, competent. 
Address C. . Streeter, 7OS Walker ave., 
Houston, Tex. 

Man with extensive experience at design- 
ing special machinery and tools, and now 
foreman tool-maker with a stamping com 
pany, wishes to make a change. tox 285, 


AMERICAN MACHINIST. 

A machine-shop foreman desires a change ; 
experienced in engines, plantation machinery 
and general machine-shop work; can handle 
tox 293, 


men successfully; best references. 
AMERICAN MACHINIST. 

Am at present employed as expert on gas 
engines; desire change; am practical machin 
ist and have large experience as executive 


and salesman of machinery in many branches. 
Box 295, AMERICAN MACHINIST. 

Situation wanted as foreman boiler maker, 
stationary, marine, tank and sheet-iron work ; 
large experience on repair work; 15 years at 


Corliss boilers; journeyman 25 years; experi- 
enced layer-out. Henry Mellon, South Bos 
ton, Mass. 


Mechanical draftsman with practical ex 
perience, French nationality, speaking French 
and English, 6 years’ practice in America, 
good education, wants position with manu 
facturer at Varis Exposition, or to accom 
pany visitor in a professional capacity ; good 
references. Address Box 204, Am. Macu. 

Position by technical graduate, as assistant 
master mechanic or prof. mechanical engineer- 
ing; experience, 3 years machine shop, 3 
years instructor machine shop practice and 
steam engineering, 3 years erecting and ex 
pert engineer; references, present and past 
employers, leading engine builders. Address 
“H.,” care AMERICAN MACHINIST. 

A mechanical engineer of known reputa 
tion, 38 years of age, with 23 years’ practical 
experience in the leading factories of New 
England, at present and for the last 8 years 
holding the position of superintendent, de- 
sires to make a change and associate him 
self with reputable and up-to-date business 
men, where executive ability, good organizing 
qualities and practical results attained would 
be appreciated would take full charge and 
responsibility of the manufacturing depart 
ment, capable also of installing a factory 
complete in every detail; experienced in de 
signing and building special machines, cut 
ting tools and fixtures for work on the inter 
changeable plan; experienced also In the cold 
working of steel; salary not so much of an 
object as an interest in the business, which I 
would make valuable. Parties desiring a 
man possessed of originality, resource, energy 
and ability, can address Box 296, Am. Macu 


Help Wanted. 


Wanted—Good mechanical draftsman for 
pump work; must be No. 1. Box 287, AM M 
Wanted—Foreman for steel foundry, also 


(Continued on page 44.) 
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(Continued from page 43.) 
machinery exports increased by $172,200, 
the greatest part of which went to Ger- 
many, Italy, Russia and the United States. 
The third place is held by locomotives. 
While in the previous year, 1897, the great 
bulk of Swiss made locomotives went to 
East Asia and France, in 1898 the prin- 
cipal shipments were made to Russia and 
Sweden. The total exports of locomotives 
increased by $141,000. Flour-mill machin- 
ery was exported in increasing quantities 
to Great Britain (increase over 1897, $56,- 
000), Russia (increase, $32,000), Portugal 
and Spain (increase, $54,000); the total 
increase in their exports over 1897 
amounted to $137,800. An increase of 
$133,400 also took place in the exportation 
of dynamo-electric machinery, of which 
the greater‘ part went to France, Italy, 
Russia, Cape Colony and Central America. 
A further increase took place in the ex- 
portation of agricultural and domestic 
machinery.” 

This interesting report concludes with 
the following remarks: 

“On the European market there was a 
great shipping of our exports to the East, 
almost equally increasing in Russia and 
decreasing in France, while the steady in- 
dustrial development of Germany con- 
tinued to create a good market for our ma- 
chines. In Switzerland itself it was 
chiefly the further development of num- 
erous electrical plants and necessary im- 
provements and enlargements in the dif- 
ferent industrial branches which kept our 
shops busy, The active and lively trade 
in our textile industry had likewise a 
most beneficial influence upon our machin- 
ery industry.” 





Personal. . 


I. J. Armstrong, for many years super- 
intendent of the Ames Iron Works, 
Oswego, N. Y., has resigned that position 
to accept a similar one with the Ball En- 
gine Company, Erie, Pa. 

George M. Brill, late supervising engi- 
neer of Swift & Co. and chief engineer of 
the Detroit plant of the Solvay Process 
Company, has opened an office as consult- 
ing electrical and mechanical engineer at 
1143-4, Marquette Building, Chicago, III. 

George Sawin is manager and D. A. 
Stowell master machinist of the Simplex 
Time Recorder Company, Gardner, Mass., 
which has just started, having purchased 
the patents, business, etc., of the time re- 
corder department of the Heywood Bros. 
& Wakefield Company, 

L. E. Harper, for the past two years 
assistant superintendent of The Pratt & 
Whitney Company, has resigned and will 
assume duty April 1 as superintendent of 
the Mossberg & Granville Manufacturing 
Company, of Providence, R. I. 

Francis C. Pratt, of Hartford, sailed for 
Genoa on the steamship “Aller” last week, 


(Continued on page 45.) 





Help Wanted—Continued. 


10 steel molders. American Hoist & Derrick 
Co., St. Paul, Minn. 

Wanted—A capable draftsman, experienced 
in high-speed engine construction. Address 
“X.,” care AMERICAN MACHINIST. 

Wanted—‘Two draftsmen on special tools 
and general work; state full particulars. 
Stanley Electric Mfg. Co., Pittsfield, Mass. 

Wanted—An_ experienced machine tool 
draftsman to work on turret lathes; give full 
particulars. American Turret Lathe Co., Wil- 
mington, Del. 


Wanted—lirst-class 





machinist in wood- 


working machinery factory; location pleas- 
ant; living cheap. Address H. W. Beach, 
Montrose, Pa. 


Wanted—Draftsman, experienced on Corliss 
engines and air compressors; state age, ex- 
perience, references and salary expected. Box 
274, AMERICAN MACHINIST. 

All-round machinist ; full charge Ohio shop; 
owner invalid; no drunkard or drone; would 
admit partner or sell entirely. ‘Buckeye,”’ 
care AMERICAN MACHINIST. 

Ie-xperienced draftsmen wanted on mill ma- 
chinery and machine tools; permanent em- 
ployment assured to rapid and accurate drafts- 
men. Box 260, AMERICAN MACHINIST. 

Wanted—Experienced man to lay out work 
for shop and do estimating on all styles of 
gear cutting in Boston shop. Address, stating 
terms, “Gear,” care AMERICAN MACHINIST. 

Wanted—lIirst-class field foreman, compe- 
tent to erect stand-pipes, pen-stocks, steel 
stacks, etc.: state wages and references. Ad- 
dress “Field Foreman,’ care AMER. MACH. 

Wanted—Several first-class machinists on 
boring mill, lathe, planer and vise work, also 
a few tool and pattern makers. Apply Can- 
adian General Electric Co., Peterboro, Canada. 

Foreman machinist; one familiar with 
manufacture and repair of shoe machinery 
preferred ; state experience. Address Louis 
G. Freeman, 212-214 bk. 9th st., Cincinnati, O. 

Machinists wanted; several first-class ma- 
chinists for erecting and running lathes; 
none but good, sober mechanics need apply ; 
no trouble. Address P. O. Box 549, Wheeling, 
VV 


a. 





Wanted—lirst-class salesman for electric 
traveling cranes; must be thoroughly com- 
petent and experienced; good opening for a 
man of ability and energy. 30x 290, AMER- 
ICAN MACHINIST. 

Wanted—tThree first-class tool and _ die 
makers; accustomed to tin box work pre- 
ferred ; good wages and steady work to right 
man. Apply Seamless Metal Ware Company, 
Sing Sing, N. Y. 

Wanted—In Plainfield, N. J., young man 
with machine-shop experience, some educa- 
tion and some knowledge of mechanical draw- 
ing, to work in drawing room, Box 288, 
AMERICAN MACHINIST. 

Wanted—-One first-class draftsman with ex- 
perience in gas engine work, who can furnish 


good references; state salary expected and 

experience; good, steady position to right 

man. Box 267, AMERICAN MACHINIST’. 
’attern Shop Foreman—tlirst-class fore- 


man for pattern shop, for engine and general 
machinery patterns. Address, in confidence, 
giving references, age, qualifications and 
wages expected, “Patterns,” care AM. MACH. 

Wanted—Draftsman, accustomed to. sta- 
tionary engine work and general mining ma- 
chinery; give age, experience and salary ex- 


pected; location, Western Pennsylvania. Ad- 
dress “Draftsman,” care AMER. MACHINIST. 
We are enlarging our works, and _ will 


shortly require an increased number of skilled 


mechznics; we invite application from pat 
tern makers, molders and machinists. Ad- 
dress the Westinghouse Machine Company, 


Kast Pittsburgh, Pa. 

Wanted—At once, several skilled _ tool- 
makers, accustomed to making jigs and fix- 
tures, and a number of good vise hands used 
to small, light work. Address, stating age 
and experience. Wm. Sellers & Co., Incor- 
porated, Philadelphia. 








Wanted—An engineer or chief draftsman 


experienced in the best practice of electric 
traveling cranes, a good designer, energetic 


and capable of leading draftsmen; state ex. 
perience, age and give reference. Address 


O7 


30x 278, AMERICAN MACHINIST. 

Wanted—-A number of first-class iron mold- 
ers; men who want to enter the employment 
of a company who believe in fair play and 
free labor; none but strictly temperate men 
need apply; steady work and good wages. 
Brown & Sharpe Mfg. Co., Providence, R. J, 

Wanted—Mechanical engineer with demon- 
strated executive ability, who is familiar with 
electrical apparatus, as superintendent and 
manager of manufacturing plant building a 
high grade of machinery; give age, experi- 
ence and references. Box 289, AMER. Macy, 

Wanted—Working foreman for turret lathe 
department, consisting of 1 Cleveland auto- 
matic, 2 Jones & Lamson, 1 Gisholt, 4 Brad. 
ford and 1 American, together with 1 No, 4 
univ. Landis grinder; state age, qualifications 
and wages expected. ‘The Bickford Drill & 
Tool Co., Cincinnati, Ohio. 

Wanted—A man to take full charge of the 
work in a machine tool shop manufacturing 
high-class tools and employing 40 to 50 men: 
must have the proper mechanical and execu 
tive ability and be able to produce results; a 
permanent and growing place for the right 


man. Box 286, AMERICAN MACHINIST. 
Wanted—First-class layer-out for boiler 


shop, capable of laying out plates for all kinds 
of boilers, tanks and general jobbing pro- 
ducts; must be sober, reliable and capable of 
working from blueprints, without other in- 
struction. Address, stating age, salary wanted 
and present employer, ‘‘Layer-out,” care 
AMERICAN MACHINIST. 

Wanted—lI‘oreman for machine shop, em- 
ploying 100 hands on small, light, fine tools 
must be a theoretical and practical mechanic, 
capable of designing and building tools and 
fixtures ; must have good executive ability and 
be up to date on modern methods; apply 
stating age, experience, where now employed 
and salary expected; references will be re- 
quired; brief replies will not be answered. 
Box 277, AMERICAN MACHINIS! 


Wanted—Foundry foreman to take charge 
of a foundry producing a variety of castings 
up to 5 tons in weight, average about 10 tons 
castings daily ; the range of work is from light 
bench work to pit molding; the plant and 
equipment are modern, employing about 950 
molders; we are looking for an experienced 
man who can make good work at reasonable 
cost; must have executive ability and pro- 
duce results; permanent position and good 
salary for the right man. Address Box 268, 
AMERICAN MACHINIST. 











EBERHARD T’S PAT, DROP FORGED 
| JULY 7, Ol. 4 oF STEEL. 
iN Hh Tawi N 


HE head of the Eberhardt Tool 

larger than shank, the set screw Is 
long and extra large, two good points about 
this tool. A trial of the above will td 
vince you that there is no better turnin 
tool made. Our entire line is full of good 
points that make good tools. 


HILL TOOL COMPANY, 


ANDERSON, IND. 
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Almond Drill 


Sold at all 
Supply Stores. 


T. A. Almond, 
waguete 














Nothing Would Suit Us Better 


than to have you look up Pearson Screw or Turret Machines on yout owt 


a-count, without even letting us know you’re interested. Just go right 
and find out all you can about them from people who are using them. 
a test we most cordially invite. If you’d rather begin your investigation 


That's 
with a 


copy of our Illustrated Catalog, we shall be glad to send it. 


Cable, “‘ Pearson,’’ Chicago. 
Lieber’s Code. 


The Pearson Machine Company; - 


37 West Randolph Street, Chicago, Itl., U 
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EVERY ASERICAN [MACHINIST 


will appreciate the advantage of being able to remove 
all working parts by taking off the cap, and then this 
drill will run like a drill press and turn a 2% in. drill 
as fast as the drill will stand up. 


BESIDES, 


THERE IS NO DRILL OF ITS POWER THAT 
WILL GET INTO SO SMALL A CORNER. 


THE Q & C CO. 


CHICAGO. 


NEW YORK. 











a 





Universal 


Universal Ciivcctions. 








Vanderbeek Tool Works 
HARTFORD, CONN., U.S.A. ha / 






We make ali 
kinds of 4 






















you are looking fora place to 
get Special Screws made to 
[F order, and want good work, 
write to 
Reed & Curtis Machine Screw Company, 
WORCESTER, MASS. 





Our Facilities Are 
Increased 


three-fold this year, which means that 
we have done a great deal of work— 
that it has pleased our customers, and 
that we are now ready to do three 
times as much and do it in the same 
satisfactory way. Write us about the 
building of that special machine. . . 


A. FALKENAU, 
Engineer and Machinist, 
109-115 N. 22d St., Philadelphia, Pa. 

















The U.S. Automatic Injector 


is the best and most economical Injec- 
tor, and our Red Catalog tells why. 
We want foreign agents and more 
foreign trade. 


AMERICAN INJECTOR CO., 
Detroit, Mich. 





(Continued from page 44.) 
and will look after business affairs and 
the exhibit of the Pratt & Whitney Com- 
pany at Paris. 

At a special meeting of the directors of 
the Pratt & Whitney Company, held sub- 
sequent to the regular annual meeting, 
Francis C. Pratt, son of Francis A. Pratt, 
was elected second vice-president. 





Obituary. 

Waternian C, Bradley, of the Bradley 
Company, manufacturers of the Bradley 
hammers, died at Syracuse, N. Y., March 
si, sixty-eight years old. 

Andrew D. Cramp, who had been at 
one time superintendent of the Cramp 
shipyards, diced in Boston March 29, forty 
three years old. After leaving the high 
school he began as an apprentice in the 
yards, and rose steadily to the top. He 
was a son of William Cramp, and had 
been ill for a number of years. 

Adolph Onslow, for many years master 
mechanic of the shops of the Erie Railroad 
at Jersey City, died March 25, seventy 
years old. He came to this country from 
Germany in 1850. After leaving the rail- 
road he was superintendent of Brady's 
brass foundry in Jersey City. 


New Catalogs. 


The Chicago Pneumatic Tool Company has 
issued a thick pamphlet of testimonials from 
users of its machines, in reduced fac-simile. 
It is of standard size, 6x9 inches 





We have received from the Sterling Lubri 
cator Company, 344 Powers Building, Roches 
ter, N. Y., a little pamphlet explaining the 
points of their foree-feed lubricator. It is 
3'44x6 Inches. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., send their bulletin, No. 1006 
relating to “Wood” are lamp suspension cut 
outs, and No. 1007, describing the ‘Wood 
new focusing series are lamp Size of leaf, 
8x10% inches 

The Duryea Motor Company, 149 Broad 
way, New York, sends a catalog of the Duryea 
system of automobiles, boats, launches and 
motors. Gasoline or other hydrocarbon is 
used as a working fluid. ‘The little pamphlet 
is 344x6 inches. 

We have received from the A. A. Griffing 
Iron Company, works, Jersey City, N. J., a 
catalog of Bundy steam specialties, including 
steam and oil separators, feed water heaters, 
low water alarm, exhaust head, gravity pump, 
steam traps, etc Size, 64%x6\% inches. 

The Cincinnati Shaper Company sends us 
what may be classed as an unbound catalog, 
consisting of a package of uniform folders in 
which some different styles and sizes of its 
shapers are illustrated and described. ‘They 
are the 16-inch crank shaper, 16-inch back 
geared crank shaper, 20-inch back-geared 
crank shaper and 26-inch triple-geared shape! 
Size, 6x8% inches 


Manufacturers. 


Plans are being prepared for a new electri 
light plant at Marion, Ind., to cost $100,000 
The Knell Air-Brake Company ecently in 
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corporated at Battle Creek, Mich., will build 
a factory. 

The Royal 
Falls, R. L, 
two mills. 

Application will be made for a charter for 
the Velte Foundry & Machine Company. The 
plant will be located in Allegheny, Pa. 

The Keeler Brass Company, of Middleville, 
Mich., will build a factory at Grand Rapids, 
and remove its plant to the latter place. 

The Ontario & Western Railroad is think- 
ing of enlarging its machine shops at Middle- 
town, N. Y., a portion of which was recently 
burned. 

The McElwaine & Richards Company, 
manufacturer of gas fittings, etc., Nobiesville, 
Ind., is thinking of erecting a factory and lo- 
cating at Indianapolis. 


An addition is to be made to the plant of 
David H. Burrell & Co., manufacturers of 
cheese factory and creamery apparatus and 
supplies, Little Falls, N. Y. 


In the Lea Electric Manufacturing Com- 
pany, Elwood, Ind., recently incorporated, the 
Lea Manufacturing Company and Robinson 
Electric Heater Company are absorbed. 

Decker Bros., of Detroit, Mich., inventors 
of an air gun, have Pavilion and Caledonia, 
N. Y., vieing with each other to secure their 
factory by furnishing a free building lot and 
building. 


A large clothing factory is to be built at 
Broad street and Washington avenue, Phila- 
delphia, for Ab. Kirschbaum & Co. Boilers, 
engines, dynamos, motors, a pumping plant 
and sprinkling system will be required. 

A permit has been taken out for the erec- 
tion of a factory building, 144x148 feet, on 
Richmond street and Allegheny avenue, Vhila- 
delphia, for Baeder, Adamson & Co., manu- 
facturers of glue, curled hair and sandpaper. 


The Ann Arbor (Mich.) Organ Company 
will erect a four-story addition to the north 
‘side of its present factory, which will give it 
an increased capacity of 1,000 organs per 
year. About twenty-five more skilled wood 
workers will be employed. 


Contractors George I’. Payne & Co., Phila- 
‘delphia, Pa., have secured the contract to 
build the big extension to the factory of the 
J. S. Thorn Company, manufacturers of metal 
cornices, etc., at Thirteenth and Callowhill 
streets, at a cost of about $60,000. 


The Manufacturers’ Club, of Indianapolis, 
is making zealous efforts to induce manufac- 
turing concerns to locate in that place, and 
will try to secure railroad privileges, such as 
side-tracking facilities, which will be an ar- 
traction. Some big concerns have recently 
indicated that they are open to propositions 
to settle at Indianapolis. 


Weaving Company, Central 
is preparing one and possibly 


The Minneapolis General Electric Company 
will erect at 15-17 Fifth street, South, a 
$45,000, three-story, 44x15714-foot building 
for general offices and sub-station. In it will 
be installed a storage-battery plant, electrical 
machinery and_ direct-connected electric 
freight and passenger elevators. 

ll. A. Thorp, Forest A. Thorp and H. G. 
Kyle, of Akron, O., will erect at Columbus, 
“O., a factory for the manufacture of bent 
wood work for carriages and wood supplies 
for oil wells. The construction of the factory 
will begin in a short time, and it is expected 
to have it in operation by July 1. At the 
start about forty skilled wood workers will 
be employed. 


NEW CORPORATIONS. 
Stephenson Iron & Steel Company, of Pitts- 
‘burgh ; capital, $500,000. 
F, Eliot Low Company ; principal office, 58 
(Continued on page 47.) 





NICHOLSON FILES. 


Ask the oleran Machinists about them. 


NICHOLSON FILE CO., 


SAM’L. M. NICHOLSON, Pres’t. & Gen. Mgr. 


Providence, R. !., U.S.A, 


LARGEST MAKERS IN THE WORLD. 
We Claim the Following 


Bhenan, ine Folowing Fenkins Bros.’ Valves. 


4. y+ apnea aed of the one Steam Metal. 

2. rad regrind: therefore not constantly wearing out the Seat of the Valves. 

3. Contains "ENKINS ISC, which is suitable for all Pressures of Steam, Oil 
and dds 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tested before leaving the factory. 

6 ALL GENUINE stamped with Trade Mark. 


Jenkins Brothers, New York, Philadelphia, Chicago, Boston. 








The “Engineering” and Electric Traction Pocket-Book. 


By PHILIP DAWSON, Asso. M. INST. C. E., 
Author of “Electric Railways and Tramways.” 
xxxviii ++ 1056 pp., with sur 5 oo illustrations and 700 tables, and complete index. 
Morocco Flap, $5.00 net. 
JOHN WILEY & SONS, Scientific "Pelthdeare, 43°45 East 19th Street, NEW YORK. 


een SQUARES—FULLY WARRANTED. 


6’’ graduated Scale, Scriber, Level, Center Head. Mitre Head—Complete as shown. 
Starrett’s price, $1.50; Our price, $1.00; postage, !0c. 





Nine inch Flexible Steel Rule, graduated 8-16-32-64ths. Mailed for 5éc. stamps. 


Send stamp for List 1838 and 1840 of bargains. 


THE FRASSE COMPANY, 38 Cortlandt Street, New York. 


SATISFACTION 


Is what you get when using our 


NEW EXTRA RAPID 


Blue Print Paper. A trial will cost 
you almost nothing. Write us. 


Ne See A PE A 








Here’s a New One 


that’s a good one. It’s a 
Vertical Milling Machine 
with a Slotter attachment, 
and it stands at the head of 
the class in the making of 
Blanking Dies of any shape, 
and in all sorts of Die work, 
Model Pattern and Light 
Machine work. Free circu- 
lar tells all about it. 


Sample Book M mailed on application. 


The Mackey Company, Ltd., 


DRAWING MATERIALS, 
25th St and A.V. Ry., PITTSBURGH, PA. 


Woodward & Powell Planer Co. 


WORCESTER, MASS. 


U. Baird Machinery Co., Pittsburgh, Pa. 
Robinson & Carey Co., St. Paul, Minn. 
W.R. Colcord Mchy. Co., St. Louis, Mo. 


R. M. CLOUGH, 
Tolland, Conn. 

















Parke & Lacy Co., San Francisco, Cal. 
The Fairbanks Co., Philadelphia, Pa. 
Manning Maxwell & Moore, Chicago, Ill. 


De Fries & Co., Dusseldorf and Berlin, Germany. 
A. Janssens, Paris, France. 
A. Janssens, Bzzxelles, Belgium. 
Burton, Griffiths & Co., London, Eng. 
Sonnessons & Co., Malmo, Sweden. 





FINE SCREW PLATES. 


“LIGHTNING” AND “GREEN RIVER.” 


Taps, Dies, Reamers, Tap Wrenches, Bel Cotten, 
Drilling Machines, Punching Presses and other labor 
saving Tools. Send for Catalog. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass., U.S.A 
Agents in London, SELIG, SONNENTHAL & CO. 
85 Queen Victoria Street. 





